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PS Readers 


Old Coyotes Never Die 


‘You speak of the coyote’: 
{“Coyotes Roam Hollywood Hills.” Dec., 
p. 68]. Don't you believe it. In the words of 
Courtney Riley Cooper, “When the last man 
on earth dies, there will still be coyote.” 

T’ve brought down some of these varmints 
and shot at a lot more. I agree they're smart 
—yet in some ways they're pretty dumb. A 
coyote can't count. Two hunters can go into 
a coyote area and as long as they both stay 
there, they won't see coyote. Let one hunter 
stay there and the other leave noisily, and 
in a few minutes Mr. Coyote shows. Or four 
men can drive up a mountain in a jeep, 
three dropping out at different spots to take 
cover. The other man drives the jeep off the 
mountain—and the coyote appears. But not 
if the jeep stays. 

‘This works okay for deer. too—only you 
don't have to leave with the jeep. Just leave 
it in the open and keep away from it. How 
else would a 73-year-old get his buck? 

G. D. Sketon, Beverly Hills. Calif. 


. . . MANY residents of the Hollywood 
Hills, and I am one of them, would like to 
see Rennie McEvo: hose gruesome “hob- 
by” is the extermination of wild life) caught 
in his own coyote traps. 

Ron Morrissey, Beverly Hills, Calif. 


At the Right Price 


Your article, “Instant Fuel Meter Helps 
You Stretch Gas” [Nov., p. 72], notes that 
the device, installed, costs about $60. I drive 
a Buick Roadmaster and have a fuel meter 
on it that didn’t cost me a dime. The car 
came tuned for high-test gasoline and I use 
regular. At the first sign of a spark knock, I 
know I’m feeding too heavily and raise my 
foot very slightly on the accelerator. This 
system works fine and is guaranteed to im- 
Prove your mileage. 

M. D. Westeury, Orangeburg, 8.C. 


... I've always dreamed of having an in- 
stant fuel meter like the Drive Master, but 
my dreams went a step further. I think a 
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TALK BACK 


hookup to the speedometer and a simple 
computer (analog) should be included to 
give instantaneous miles per gallon, rather 
than gallons per hour. 

Lr. W. D. C1arKe IIT, Atwater, Calif. 


Ongaro Dynamics Industries, Columbus 
12, Ohio, has just such a fuel meter in the 
advanced stages of testing. 


Takeoff of Chevy Il 
In _OctoseR [p. 86] you say you clocked 
the Chevy IT, 0-60 mp.h., at 21.9 seconds. In 
January [p. 70] you say the Chevy II does 

0-60 in 17 seconds. Which is right? 
Joun T. Evans Jr., Warsaw, Va. 


The Chevy II reported on in October had 
an automatic transmission, the one in Janu- 
ary a manual transmission. 


Fallout Over Fallout 


“Piatn Facts About Fallout Shelters” 
(Dec., p. 56] is a valuable help toward 
defining what a shelter must be to provide a 
degree of protection. Nothing T have yet 
read, however, expressed the cold statistical 
reality the public must grasp before ade- 
quate shelters can be provided. 

Many readers probably interpreted with 
satisfaction the 90-to-95-percent protection 
provided by a home basement to mean a 90- 
to-95-percent chance of survival. The cold 
fact is that in an area of heavy fallout (you 
specify 6,000 roentgens per hour), protec- 
tion from only 95 percent of this radiation 
is equal to a fatal dosage in two hours. The 
difference between six minutes’ exposure un- 
protected and two hours’ exposure in such a 
sheltered area is not what I would wish to 
label a protection factor. 

Even author Martin Mann's 99-percent 
protection is not adequate with a 6,000- 
roentgen intensity. This will permit an ex- 
posure within two weeks of approximately 
300 roentgens, sufficient to cause some 
deaths and almost certain sickness, The 
difference between 99 percent and the 99.9- 
percent protection suggested by the OCDM 
could mean death or survival. 

Vincent J. Coon, Architect 
Kansas State University 
Manhattan, Kans. 

Our arithmetic does not agree, Allowing 
for the decay of fallout radioactivity, a 99- 
percent-protection shelter might be useful if 


CONTINUED 


When other Firestone 


truck tires 


are TRANSPORT-1O0's 
retread bound... are still 
covering ground! 


MONEY SAVING EXTRA MILEAGE WITHOUT PREMIUM PRICE ON FREE 
ROLLING WHEELS AND GREATLY INCREASED MILEAGE ON DRIVE WHEELS! 
‘These are the gains documented by independent fleet owners after millions of 
miles of ferrying cargo on Firestone Transport-100 tires. Two advances in 
particular: (1) the Transport-100's new broad center rib that reduces squirming 
and scuffing, and (2) its wide, flat tread face that strengthens grip and mini- 
mizes uneven wear. No premium price, either! Order Transport-100’s in nylon or 
‘Tyrex* rayon cord, tubeless or tubed, at your Firestone Dealer or Store. 


TM. of Tyres, Ine 


ER 
Always Specify Firestone Tires on New Trucks and Trailers [AMERICAN TRUCKING INDUSTRY 


not really adequate. If 
tensity were 6,000 roentgens per hour, the 
accumulated dose after two weeks in such 
a shelter would be less than 150 roentgens, 
which is likely to sicken one out of four but 
unlikely to kill anyone. The shelters recom- 
mended by Civil Defense aim for far better 
protection than that—at least 99.9-percent 
shielding. Under some conditions, even this 
would not be enough. 


. . . Civit Defense specs for air filters in 
fallout shelters should require something 
more than the ability “to keep out bugs,” 
as Mann intimated. Fallout particles would 
be of many sizes and they would not all 
settle at the same time. Winds and even 
breezes would tend to carry fallout particles 
near air intakes during their operation. 

Even a damp towel in the upper end of 
the intake would do a reasonable filtering 
job. But most people who go to the trouble 
of purchasing a pump for their air supply 
would prefer a filter that would keep out 
objects considerably smaller than insects. 

FREDERICK BRETSCHNEIDER 
Chief Radiological Officer 
Cambridge, Ohio. 


The Government's Office of Civil Defense 
says no, air filters are NOT necessary for 
family-size fallout shelters. 


CRESCENT 


WRENCHES 
WAYS 


nuclear war by an enemy bent on our de- 

feat. Some of your tragic half-truths: 
Minimization of 1) the extent of possible 
total destruction, 2) the insidious nature of 
radiation sickness with its often delayed 
killing action, 3) medical science’s inability 
to do much for the exposed person, and 4) 
the nature of a community after attack. 
Why assume that radio stations will 
broadcast radiation level? Transmitters, 
antennas, and power lines would be gone! 
Why assume availability of food after two 
weeks—for without electricity, our tech- 
nology will grind to a halt, Fuel for most 
forms of transportation is pumped by elec- 
tric motors; communication requires power. 
Will linemen be out exposing themselves to 
killing radiation to repair power lines? Who 
will rebuild power stations, and with what? 
C. F, Rorne, Ph.D., Indianapolis. 


Our article made clear, we thought, that 
fallout shelters offer real protection mainly 
in areas distant from ground zero, where 
blast damage would be limited but fallout 
might be heavy. Large sections of the 
country might face this situation after even 
a heavy attack on the U.S. There, public 
utilities, radio stations, and stored food 
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supplies would not be harmed. To maintain 
them, some public servants—police, civil- 
defense workers, military forces—would be 
expected to accept risks of radiation injury 


. . . It looks like the main problem of life 
in heavy fallout can be boiled down to 
thirsty-two weeks in a shelter. Where will 
you get enough water? 

Jack Weiss, Memphis. 


Best idea: Stock it in advance in unbreak- 
able containers. However, city water—if it 
comes from wells and is stored in covered 
tanks—will be uncontaminated and, in many 
areas, flowing from the tap. There's also 
much extra fluid around your house—hot- 
water tank, toilet tank, ice cubes, and 
bottled or canned milk, soda, and juices. All 
this will be safe. One odd source is an 
electric dehumidifier: If you have power, it 
will squeeze potable water from the air. 


Leather’s Not for Burning 


I HAVE a warning for anyone who makes 
the dryer for overshoes and rubber boots 
[“Wordless Workshop,” Jan., p. 176]. Don't 


ra 
+ 
~ 


use it to dry leather boots or shoes. Wet 
leather will burn before it dries and must 
be kept away from direct heat. The same 
applies to rubber-soled shoes with leather 
under the rubber. If the rubber sole is lifted. 
burned leather underneath can be crumpled 
in the fingers 

B. H. Jonson, Clackamas, Ore. 


Is Evolution Reasonable? 

Your flippant comment on evolution [“PS 
Readers Talk Back.” Dec., p. 26] shows a 
lack of scientific background. The theorie 
on atomic structure and electromagnetic 


| wave propagation respond to all mathemati- 


cal and empirical tests and stand up under 
any scientific approach 

Evolution—especially Darwin's variety— 
cannot. He assumes that magnificently in- 
tricate designs, because of similarity, must 
have evolved from a common source by un- 
intelligent happenstance. 

Self-adaptation to environment to increase 
chances of survival, to be of any value, must 
be complete and reproducible. To say that 
minute changes taking place over eons bet- 

[Continued on poge 14] 
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LIER COUNTY ACREAGE is ideally located to profit from 
the s of tho growth of both of these 
improvements such as 
nd because no su 

prices are low thus offering an 
‘opportunity for small investors to profit if and as growth 
occurs. It is unexploited land, land that can grow in value 
a& more and more South Florida land is gobbled up by 
builders, farmers and large-scal lopers. With an el 
vation of 11°- 12’, 


THE TIME TO BUY IS RIGHT NOW! PRICES GO UP 
NEXT MONTH! The increasing demand is already affect- 
ing COLLIER COUNTY ACREAGE prices. Prices will rise to 
$495 per tract next month. By buying NOW, you will own 
a piece of land that will already have increased by $50 in 
{ess than 30 days! Will you look back at today a year trom 
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‘next year's prices for your COLLIER COUNTY ACREAGE 
land and say, “I'm glad | bought 


NO TAXES UNTIL LAND HAS BEEN PAID FOR! 


fe tell my se. Reh me Cont 


SPECIFIED SERVICE INTERVALS FOR AMERICA’S LEADING CARS 


MAKE — CAR “A"| CAR “B"| CAR “C"| CAR “D"| CAR “E” | CAR “F” | CAR “G" | CAR “H” 
‘FAIRLANE 
ate x x x x x 
ites xlx |x 5 ll 
ee. x | x x x | x 
ities 1s Ge) £1) ee) ele 
Rites || 30 x x ll 
aoe, ee x [x | x x | x 
Aner x |x x x | x 
tee x |x m1 Oe fe ce | ae ale 
Rite x | x x Kl Be 
lies x |S x % 5x 
ees x |x x | 5 
ies *k xx | ele | eo Sle eR 


| Note: Only Ford-made cars have all maintenance scheduled at 6000 mile intervals, twice-a-year for the average motorist. 
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Look how 
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“fill-it-and- 


Only twice a year—or every 6,000 miles— 
does a Galaxie or Fairlane need an oil change 
and routine maintenance—that’s all. They 
purr along for two years between changes of 
engine coolant-antifreeze and go 30,000 miles 
—two and a half years for the average mo- 
torist—between major lubrications, And they 
never need a brake adjustment! 


‘The ideal, of course, is the “fillit-and- 
forget-it” car . .. the one you never have to do 
anything for but buy gas. But, unless you 
have been paying particular attention, you 
may not know how close Ford has come to 
this ideal. 

‘The biggest time- and money-saver is the 
6,000-mile interval between oil changes and 
minor lubes. If you buy your Galaxie or Fair- 
lane in the Spring the birds will fy south again 
before it has to go in for servicing. 

Another big advance; all Galaxies and Fair- 
lanes now come with low-cost engine coolant- 
antifreeze in the radiator. For two whole years 
—or 30,000 miles—you don’t have to worry 
about cold snaps or engine corrosion. ‘The 
30,000-mile, more worry-free period also ap- 

ies to major lubrications (compared with 
many cars, that saves you 23 extra chassis 
lubrications and $34.50 in two years). Also, by 
engineering this continuous protection into 
your car, Ford virtually eliminates any chance 
of forgetfulness that might mean injury to 
engine or running gear. You can't overlook a 
1000-mile lube because it just isn't needed! 

How much this means in a sweeter running, 
longer lasting car we'll leave up to you. But 
you can't overlook the savings or safety of 
Ford’s automatic brake adjustment. Every 
time you back up and apply the brake it ad- 
justs any slack there may be in the clearance. 
During the life of the lining, you never have a 
“low” pedal because of improper adjustment 
of brake shoes to brake drums. 

By advanced, thoughtful engineering, Ford 
has made car ownership more carefree—and 
cost-free—than ever before. ‘This new free- 
dom is something you ought to ex- 
perience; why not get your first sam- ( 
ple at your Ford Dealer's this week? Gerd) 
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[Continued from page 10] 
ter chances of survival strains scientific 
reason. Out of hundreds of thousands of 
mutations studied, scientist Hermann Muller 
found none to have improved upon the 
original fruit fly or helped its chance of sur- 
vival—rather, to the contrary. 
To imply that evolution is as reasonable 
as atoms and magnetic waves is fallacious. 
S. BRINKER Beck, Kingston, N.Y. 


A Plastic-Age Stradivarius 


Just read about the plastic violin in kit 
form [“What’s New,” Dec. p. 94]. After 
experimenting for about two years, I've 
found that plastic wood under certain con- 
ditions makes excellent violins. I've made 


three violins, a viola, and a cello of it 
and they all worked out as well as I had 
hoped. Maybe some other readers might 
like to experiment along these lines. 
JOHN MILLAR, Concord, Mass. 


The Five-Gate Boxes 


I see I'm not the only one interested 
in four-speed transmissions [What's So 
Good About 4-Speed Boxes?” Dec., p. 62]. 
I’m disappointed in the ratios offered, 
though. The low-powered jobs won't fit my 
needs (I haul a trailer) and the others are 


boxes: ‘The Interna- 
tional Travelall is available with a V-8 or 
i inder engine, plus an array of trans- 
issions to make everybody happy, one of 
them a four-speed box with a first gear 
that has power for tough pulls. This may be 

my next car. 
Marrin Hunkxo, Litchfield, Minn, 


. .. Wuat do you mean “low gear on 


three-speed transmissions is, of course, un- 


synchronized”? On my 1961 Volvo PV544 
three-speed transmission, low speed is syn- 
chronized. And I quote the manual: “All 
forward speeds are synchronized.” 

Dr. S. A. Kapner, Brooklyn. 


The article concerned U.S. cars only. 


. . . CONGRATULATIONS to Detroit for bow- 
ing to public pressure and making the four- 
speed box generally available. But how about 


CONTINUED 


MAN GOING PLACES 


He's building a money-making, lifetime business 
as a Duraclean dealer. He could be your neighbor 
—or he could be you. 

This man is an expert in one of the most profit- 
able businesses of all—carpet and furniture cleaning 
in the home, Duraclean trained him, provided all 
his special equipment and cleaning materials, and 
backs him with a powerful national advertising 
campaig 

Duraclean shows him how to get customers, too. 
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more thought on what they stick inside 
the gearbox casings? 

Economy is obviously an important factor 
in manufacture, as in other car parts. But 
in adapting the Borg-Warner four-speed to 
sedans, someone took part of the joy out of 
the fine set of Corvette ratios. To obtain an 
adequate first, the mainshaft-countershaft 
ratio was changed. This, unfortunately, also 
lowers second and third. So you end up 
with beautifully close first, second, and third 
gears, and a relatively large gap from third 
to top. It's not so bad with Ford’s set, but 
still annoying. 

I can offer Detroit a fine set free: first— 
257:1, second—18:1, third—1.31:1, fourth 
—direct. I call this a 24-27-30 selection. 
First and second correspond closely to those 
of the old Plymouth three-speed. 

As for the Corvair in particular: If they 
absolutely need a 3.5:1 starting gear, they 
might try 2.05 and 1.37. 

E. F. Rockwoop Jr., Portland, Ore. 


. . ONE advantage of the four-speed box 
you failed to mention adds to its appeal for 
many drivers: By shifting into high with a 
stick, then opening the throttle gently, iis 
often possible to get traction on snow. With 
the combination of stick shift and snow tires, 
you can eliminate tire chains except under 
extreme conditions. 

Murray Fannestock, Pittsburgh. 


You say the introduction of the Buick 
ylark caused Chevrolet to produce the 
Corvair Monza, and triggered the current 
“luxury compact” craze. This is incorrect. 

‘The Monza was first produced in mid- 
1960 (as a '60 model). It was not until 1961 
that the Skylark came out (as a '61 model). 
The Monza was the first luxury compact 
with bucket seat and four-speed-box concept. 
All other makers merely followed Chevy's 
lead. 


C. W. SmitH, Jersey City, NJ. 


Two-Man Skis—Two-Man Falls? 

Tuose two-man skis (“New Ideas from 
the Inventors,” Dec., p. 85] would be im- 
practical and even dangerous. If the skis 
were to be at all maneuverable, the two 


skiers would have to be close together (as 
you show them) and work together in lifting 
or turning the skis. The beginner certainly 
wouldn’t know what to do, and his weight 
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would prevent the instructor from moving 
the skis. And the skis would behave so 
differently from single skis that the beginner 
might have difficulty learning to “solo.” The 
double skis would be dangerous because a 
quick turn or stop would be impossible. 
Ricuarp Horvitz, Cambridge, Mass. 


PS Rocks the Cradle 


‘THovcHT you'd like 
to see recently arrived 
Alison trying out her 
contemporary cradle, 
built from PS plans 
(Jan. '60, p. 172]. The 
estimate for walnut 
and maple was a bit 
expensive, so I substi- 
tuted Honduras mahogany and fir. 

Len Sawyer, Vancouver, B.C. 


Weird Coincidences Pile Up 


I HAVE a couple of dillies to add to the 
weird coincidences with car keys [“PS 
Readers Talk Back,” Jan., p. 22]. 

In_ 1958 my brother-in-law bought a '54 
Pontiac. Arrived at work, he put it in the 
parking lot only to find at lunchtime that 
it was locked in by a '56 Chevy. He tried his 
ignition key in the Chevy's door lock; it fit. 
He tried it in the ignition; it fit. He then 
moved the Chevy. Having taken all this 
trouble to get going, he sat around and 
waited for the Chevy owner, just to see his 
face. It was worth waiting for. 

There's more. A few months ago, my 
brother-in-law drove his 1960 Ford into a 
parking lot. There was no space left, but my 
father’s car was taking up two spaces. My 
B-in-L whipped out his own key, stuck it in 
the ignition of my father’s '52 Ford and 
moved the Ford over to make room for him- 
self. And they say lightning never strikes 
twice in the same place! 

DonaLp SUGARMAN, Meriden, Conn. 


. . Let me pass on what I thought was 
common knowledge. All automobile com- 
panies use a number system for designating 
keys. This code number is stamped on the 
original key of the car. Thus a lost key can 
be replaced by giving the locksmith the num- 
ber. There are 9,999 numbers (the code 
numbers are four digits each), so every 
10,000th car has the same key. The number 
system isn’t changed from year to year; 
consequently there are many cars on the 
road with duplicate keys. 

The numbers, incidentally, refer to the 
way the key is cut, each digit referring to 
one “notch” or one tumbler of the lock. A 
zero means no cut at all in the specified 
spot, while a 1 means a cut of about 1/64 
inch. The locksmith is provided with a key 
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cutter, on which he dials the number, apples 
pressure—and the key is cut. 

It’s a good idea to make a note of the 
code number on your car key (like scratch- 
ing it on the underside of a pull-out ash 
tray). Then, even if you can’t find your dup- 
licate. you can easily have more made. 

D. C. ReyNowps, Haverford, Pa. 


Gunk Says Bunk! 


One of your letters [Sept., p. 10] carried 
a tip instructing readers how to clean their 
automobile engines economically. 

Gunk says bunk! 

The Gunk Laboratory has made extensive 
tests with the particular household detergent 
recommended by your reader, diluted with 
petroleum solvent, and we found that the 
solution was unstable and the cleaning per- 
formance relatively ineffective when com- 
pared to that attained by using genuine 
Gunk G.P. or Engine Brite degreasers. The 
tests also proved that it was necessary to 
use over four times more detergent and 
solvent mixture than is ordinarily necessary 
when using Gunk G.P. and that much more 


| brushing was required in order to achieve 


acceptable cleaning results. 
‘The Gunk Laboratory through 30 years of 
progressive research has developed and pro- 
duced self-emulsifying solvents with built-in 
self-scouring characteristics. Simply mixing 
ordinary household detergents with solvents 
cannot achieve the high-performance, heavy- 
duty degreasing results attainable with gen- 
uine Gunk. 
K, E. Dempsey, Pres. 
Gunk Laboratories Inc., Chicago. 


Food in Ribbons 

Suapine dehydrated pears into ribbons, 
sheets, and chunks [“PS Picture News,” 
Jan., p. 101] is old hat to the people of 
India. When I stayed there many years ago, 


I ate mangoes so preserved. I also ate sheets 
or ribbons of other fruits and some vege- 
tables. Maybe the old-time Hindus were 
more advanced than our big-shot scientists. 

B. M. Bacar, Los Angeles. 


Praise for the Gough Speaker 


My wire and I always wanted a hi-fi 
set but, because of price, we settled for a 
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four-speed automatic portable player. Re- 
cently at a dealer’s show, we heard many 
hi-fi sets with those large speaker enclosures, 
and that did it. Our ears were spoiled for 
our own. Then came your article on the 
Gough enclosure [““Miracle Hi-Fi Speaker?” 
Nov., p. 168] and that made everything 
possible. 

I built the enclosure (cost, $13.44) and 
we connected one jack to our TV and the 
other to our player. We were in business. 
Do we have tone! 

The only construction problem was the 
angle of the speaker baffle. After using a 
protractor on the drawing, I figured the 
nearest measurement was not over 19 
degrees, which we used with excellent re- 
sults. The bass reflex is just right in any 
part of the room. 

We are sure grateful for the article, and 
heartily recommend the Gough enclosure to 
hi-fi fans. Our friends, including an elec- 
tronics. techni are unanimous in their 
praise of its superb tonal qualities. 

Le Roy M. Davis. Bartonville, Ill. 


. . . Here’s a photo 
of the Gough enclo- 
sure I just. finished. 
This was my first 
woodworking project 
and I am pleased with 
the results. It sounds 
good and I am now 
using it with my AM- ‘ 
FM radio. 7 
Anprew LaTorre, Farmingdale, N.Y. 


Sam Colt's Equalizer 


I HAVE Colt’s 1935-6 Centennial Book illu- 
strating all their guns up to that time. Th 
gun you show [The Story of Sam Colt’s 
Equalizer,” Dec., p. 88] is not the Peace- 
maker. It is the frontier, single-action .32-20 
WRA and S & W Special, later also rebored 
to .22 cal short, long, and long-rifle target. 
1 have a brand-new one (it won't work) and 
the butt side plates on it are like those on 
the gun you show. Those on the famous .45- 
cal. Peacemaker are quite different. 

Incidentally, those first guns were made 
by blacksmiths, not gunsmiths. 

J. M. NicHswanper, Eugene, Ore, 


‘Soap-Shy, Sugar-Happy Matches 

I THINK I have the answer on why the 
hublike arrangement of matches [“PS Read- 
ers Talk Back.” Jan., p. 26] reacts to soap 
or sugar as it does: 

When soap is held at the center of the 
hub, it mixes with the water, reducing sur- 
face tension. With the surface tension re- 
duced at that spot, the molecules surround- 
ing the hub exert a stronger pull than those 
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at the center. Thus the matches are pulled 
tward. 


out E 
Why holding a sugar cube at center 
should cause the matches to float back again, 
forming “spoke round this new hub, has 
me stumped. But I assume that it increases 
the surface tension until it is greater at cen- 
ter than elsewhere on the surface, and this 

greater force pulls the matches inward. 
Carey H. Snyper Jr., Fort Worth. 


. . . Pur soap in water and it dissolves. 
‘The solution, having a specific gravity less 
than that of water, remains on the surface 
and moves outward carrying the matches 
with it. 

With a sugar cube at center, the resulting 
solution has a greater specific gravity than 
water and sinks to the bottom at center. This 
sets up a sort of “convection current,” with 
motion outward in the bottom and inward 
on top, thus moving the floating matches 
toward the center. 

N. F. Dann, Orono, Me. 


No Time for Yesterday? 


I HAVE a few words for the ingenious Mr. 
Wieland [“PS Readers Talk Back,” Jan., 
p. 4]. If Nasser isn't sufficiently history- 
conscious of his country’s past to preserve 
the Rameses Temples at Abu Simbel, 
why should we be such suckers as to spend 
a lot of money getting them above high 
water? To heck with him, I say. 

Roscor Lexpy, Toledo, Ore. 


Warming a Refrigerator 


Our small refrigerator is designed to run 
on either butane gas or a 12-volt car battery. 
Unfortunately, it is impossible to prevent it 
from bringing the temperature down to 
about 20 degrees—eggs come out as solid as 


a rock, There is what appears to be an ad- 
justable thermostat. but this has no effect 
‘even if adjusted to “warm.” 

Is there any way I can reduce cooling by 
cutting down the heat either from the elec- 
tric element or the gas bottle? 

W. Rorer-Lixpsay, Birmingham, Eng. 


Anything you can do to cut down the heat 
on your refrigerator, of course, will reduce 
(Continued on page 50) 
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See the Stars, Moon, Planets Close Up! 


3” ASTRONOMICAL REFLECTING TELESCOPE 
{60 to 180 Power—Famous Mt. Palomar Type! An Unusual Buy! 
‘Assembled —Ready to use! You'll 


Valuable S7A1e CHART 
ays oles “HoWw"¥o Cob Vol 
tock No. 85,050-4 


sf oage “HANDBOOK UF HBAY- 
ei ee ‘scOPB” BOOK. 
$29.95 Postoald 


nomical R flector Telescope! 


S55. do "Pato, FE tictuded) 
‘OPAQUE PROJECTOR 


ingeulars—similar wo above tn 


Sed itncuie’ case with | 


Stock No. 70,199-N. 87.95 Post 
WOODEN SOLID PUZZLES 
12 bittorent puxtles that, will stimulate your ability to 


hi ue enone, Hers a facinating soporte 
wood Sue prods ‘hous “of Beas, 


igor old, to test AKI, et 
x0 atlinalate ability to think™and reason while 
ving ‘lots. of fun. Order sours now. 

Stock No._70.208-H, 


BUILD A SOLAR ENERGY FURNACE 
A fascinating new eld. Bulld ypu own, lar Furnace for 
rutions, Tha sun Dower 


experimental 
{ie serapwpod! We turalab ing 

furnace willy gunerate” terrife -heat—2000"" to. 3000". 

Kusee enamel (o, metal, "Sets Daper afame in seconds. Use ‘Ou 
Frese Eee 10 damit ta 16. 

Stock No. 70.130: 36.00 Postale 
TNsQ, ‘iesneL LENS F 

‘tock No, 70,543-6 $4.75 Poa. 


MINIATURE WATER PUMP 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


“AMAZING SCIENCE BUYS 


-for FUN, STUDY or PROFIT 


fender tra 
Styrene lid. 2 sizes avail, én. incl: bag of growing 
Stock No. 70.480 Low-lidded model, 1” blebs 
Stock Ne. 70:491-N _Hishvlidded model, 18" high 


| BLACK LIGHT MAGIC-GLOW KIT 


Auorite from Ragland, 
$11.95 Patod. 


brushes 
>) ita from Canada. 
Stock Ne. 70,256-" 


NEW EDMUND STAR FINDER 
With this precision made metal instru 
ment, any observer ean quickly locate and 
Identity any charted visible star. The view 
is erect, same size, same br 


Wile destened for dee om any phot trpad 
fr simple mount, (Suggestions for mount- 
ing are included) Full directions Included, 
Stock No. 70,801-N..... 89.00 Postpaid 


‘FISH’ WITH A MAGNET 
Go Treasure Hunting On The Bottom 
Great ideat 
mendously 


is. wat mirplus—Ainico. V. 
terrife bargain. tris be. on land=—mueh 
er weights ‘water, “Order” now and "try" th 


Stock No. 70,183-N. Selb, Magnet.. 


SCIENCE TREASURE CHESTS 
For Boys—Girle—Adultst 
Selence Treasure Chest—Extru-powerful magnets, po- 
Eesing fiters, compass, one-way-mirror Alm, pram, 
‘action sratine, aod lou of ether items for hun: 
‘ines of thriling ‘experitvents, plus’ Ten-Lenw Kit 
for making tence mlcrenben suit aracuany neta 
No. 70.342-¥. “98.00 Porto 
Betas Gnesi. Sivek aio 


ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost Gort. 

#15. We have added a Sighting Level to Improve 

ersatiity. Hundreds of uses in carpentry, brick 
foundation work, wrading. 


1 cop-282, Pass! Over 1000 Barxainst 
EDMUND SCIENTIFIC CO., Barrington, N. 
1 Piease rush Free Giant Cataioe- 


By Martin Mann 


The march of FSG. ta) 


Big-Bang up, Steady-State down. The latest round in the squabble 
over theories of creation of the universe has gone to the Big- 
Bang boys. This genteel argument has no practical importance 
whatever. It involves the intriguing philosophical questions that 
have puzzled men ever since they came down out of the trees: 
How big is the universe? Does it have an end—or extend in- 
finitely? How did it start? Did it start—or has it always been? 


In one corner you have burly, pun-making, Russian-American 
physicist George Gamow. He says the universe did have a be- 
ginning and that beginning was a very big bang. About 10 billion 
years ago all the atoms that now make up the uncountable stars 
of the sky were concentrated into one point, a superheavy glob. 
This glob exploded suddenly, throwing matter throughout the 
vastness of space. 


The stars do seem to be rushing apart, as though blasted by an 
explosion long ago at some unknown center of the universe. 
Their light waves are stretched out to longer wavelengths, mak. 
ing the color redder than light waves originating on earth. This 
“red shift” indicates that the stars are moving away from us (and 
from each other) very fast. 


In the other corner you have piano-playing, no’ 
tweeded English astronomer Fred Hoyle. Hi ays that there 
‘was no instant creation, The univers state. Hy- 
drogen atoms—the simplest form of ordinary matter—are always 
being generated throughout space. They always were and al- 
ways will be. 

If ordinary matter—positively charged protons and negatively 
charged electrons—is being created space, then its mirror 
image—antimatter, with negative protons and positive electrons— 
must be created as well. When matter meets antimatter, each 
annihilates the other. It’s like a superatomic explosion, the masses 
being converted into a flash of pure energy (a gamma ray). 


This annihilation reaction gives a handle for testing the Steady- 
State Theory. You look for the gamma rays. That job was as- 
signed to the satellite Explorer XI, sent up last year. The fi 
report from the orbiting gamma-ray telescope is now in, and it 
is negative. There seem to be far fewer gamma rays than would 
be expected if the Steady-State Theory of creation is right. 


writing, baggy- 


Inventors’ challenge: the stair-climbing wheel chair. A lot of 
eiptied people could quit basket-weaving for real work if they 
only had some way of transporting themselves to everyday jobs. 
In a wheel chair, a curb is very difficult and stairs impossible. 
So two years ago the President's Committee on Employment of 
the Physically Handicapped and the National Inventors Council 
—both agencies of the Federal Government—teamed up to offer 
a $5,000 prize for a wheel chair that could climb steps. (The 
prize money came from an anonymous private citizen who is him- 
self neither crippled nor interested in the wheel-chair business 


conmnucn 2 


The march of science continued 
but simply charitable. Commercial royalties on a successful 
design should sweeten the pot for the inventor.) 


This plum attracted 500 entries, none of them quite good enough. 
Now the competition is being renewe: 

The requirements stipulated by the Inventors Council are simple. 
The machine must be able to climb standard stairs while other; 
wise remaining an ordinary wheel chair: light, foldable (for 
carrying in cars), doorway-narrow (25 inches), sharp-turning, 
fail-safe, self-contained (no special ramps or outside power 
connections)—and inexpensive. The maximum retail cost is set at 
$500, about three times the going price for present wheel chairs. 
These specifications must be tougher than they look, since 500 
inventors failed the first go-round. Three entrants came pretty 
close with ingenious contraptions. They were given $1,000 con- 
solation prizes (by the same anonymous donor). Their designs 
are shown below: 


Carl A. King of Lexington, 
Ky., proposed a rear axle 
fitted with a pair of spid- 
ers, each tip of each spider 
carrying a wheel. For lev- 
el running, each spider 
locks to keep one wheel 
on the ground, and a plane- 
tary drives that wheel. For 
stair-climbing, the plane- 
tary shifts to rotate the 
snes which “walk” the 
chair up or down steps. 

“Lionel Freeman of Los An- 
geles adapted the stair- 
climbing hand truck that 
refrigerator _ deliverymen 
use. His chair has a cater- 
pillar track in the back so 
that it crawls over steps. 
A pivoted “stabilizer” bar 
tilts the chair from rolling 
to climbing position. 

<R. B. McLaughlin used 
both types of traction: rear- 
axle spiders plus a cater- 
pillar track, all driven by 
pumping on levers. 

If you have a better idea, 
send the design to: Na- 
tional Inventors Council, 
U.S. Department of Com- 
merce, Washington 25, 
D.C. (The patent problem 
is your problem, not the 

Government’s—protect yourself.) The competition runs until the 

end of this year, but will be renewed if the $5,000 prize is not won. 
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Blue tire wears even better under twice the load! 


We made these tires blue because they’re so NEOTHANE is our name for a special compound that 
different from other industrial tires! makes an industrial tire do wonderful things. Such 


How different? For one thing, they give their best as, roll like rubber but wear like steel—armor itself’ 

traction when they carry 2 to 4 times the load ordi- against stray nails, screws, metal chips and glass. 

nary tires ean handle. And tread life is upto four 1 your industrial tires suffer from severe over- 

times longer, too. loading, cure your “blues” with extra-capacity 

‘The reason is they’re NEOTHANE tires. NEOTHANE tires. Goodyear, Akron 16, Ohio, 
MORE TONS ARE HAULED ON GOODYEAR TRUCK TIRES THAN ON ANY OTHER KIND 


GOODFYEAR 


7. oe omtyat Tre kta Company, Adee, One 


Save 2 onNew 


ACCORDIONS 


Save up to 5s Off Prices of Comparable Accordions 
IMPORTER-TO-YOU PRICES! 


5 DAY FREE TRIAL 


‘cordions! Play most pap" 
instrament of tl 


‘BONUS 
GIFTS. 


day NocRiak Plan. © 
Seca itoney back” 
RUSH COUPON TODAY! 
Seg how coat. zee a tom ore mer er 
[selinmporter te You Pret ALL 
FRE RP RS Shlieations Writs tot 

ACCORDION CORPO! 
OF AMERICA, Dept. 
2003 W,Chicage Aven, Chicage 22,li, 


MONEY BACK 
GUARANTEE 
FREE 
COLOR CATALOG: 


‘and lowest price 


|e 


ENGINEERING 
SCIENCE 


DEGREE IN 
36 MOS. 


Acemaarien 
dn ofS 


=. 40 buildings’ ‘dorms, ym. Campus. Save Tike ax MONEY, 
is HOAUD while studying. 
‘Write for catalog and complete information 


INDIANA TECHNICAL COLLEGE 


[622 & Wo 


ington Boulevard, Fort Wayne 2, Indiona | 
Please send me free information on Bachelor's Degree Pro- | 
| krams in"Eogincering and Science as checked below: 


1D Aeronautical Engineering 7 Mechanical Engineering 
| Cascoatcelmecnay™« I Merhaie aaeeecnge | 
Hetari etsne Bova | 
[Hee sistorne AER, 
Abictrsiciarscede — Siatenic | 
| Name 1 
c | 
Arse | 
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Local Drain Tile 
Plants Can Earn 
High Incomes 


ufacturers of concrete drain tile, 
Every year demand 


—e 
° than 
With a Champion machine you can [ite 
ert $28.05 worth of sand and 
into 1000 4" superfine concrete 
drain tile, and at $90.00 you can under- 
sell ordinary clay tile, You have both 
quality and price in your favor, The 
Champion makes all sizes from 3” to 
automatic feeder. Requires no special 
building—no skilled labor. Moderate 
investment: time payments if desired. 
Write at once for the Champion Book, " 


W. E. DUNN MFG. CO. * 521 W. 24th St., Holland, Mich. 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Better 
BODY-TONE, Box 638-£, North Miami 


sults 
Fle. 


WANT MORE MONEY ? 


ro PHOTOGRAPHY 


INTO 
‘Coost 19. coast, high-paying jobs In photography 
re. woiting for people with the “*know-how’” 

fo fill them. You con quickly, easily qualify ot 

n-by-Deing Mathod. Write 


training in N. Y. Ove 52nd 


UTE OF PHOTOGRAPHY 
3 New York 1, N.Y. 


tite to mote $1,000 A MONTH 2 


‘That's what Stanioy Hy: 
the amazing mew Presto Fi 
iany others cleaning 
Amazing tiny new extinguisher ends Ares 
fasta. 2 seconds. Guaranteed for 20 
} yearsl ‘Sells for only $4.55. Write for Free 


Mertite Industries, 


> DISCOUNT CATALOG 


REAL BARGAINS | LOWEST DISCOUNTS ! 

+ of Uncenditionelly Guoronteed items... highest 
auality — lowest DISCOUNT prices ANYWHERE|_DON'T 
DEtavi —FISHERMAN'S DISCOUNT CENTER 


5708 Lonkershim Blvd. Nosth Hollywood 31, Colifocnio 


Sworn statement from Cuas. Lemarno reads: 


“After starting 
my own business 


investment required for 


. 

NO SHOP NECESSARY « You clean upholstered 
furniture on customers’ premises—homes, hotels, 
motels, etc. Auto upholstering, too. No hauling: 
operate from your home, Watch business grow as 
satisfied customers tell friends. Supplies cost little, 
profits high. 

If you want to be independent —free from layoffs, 
bosses—start profitable, year ‘round business of 
your own. Ours is not a lease proposition. You own 
the machine, you work when and where you please, 
and all the money you take in is your own. 

FREE book tells exactly how to do it. 


WRITE for FREE 
CATALOG with 14 


‘QUALITY READING — or BIFOCAL GLASSES for’ FAR ond WE 
Recommended for folks approximately 
40 years or older who do not have astig- 
matism or disease of the eye, and who 
have difficulty reading or seeing far. 


ADVANCE SPECTACLE CO. Inc., Deptt 
537 So. DEARBORN ST, CHICAGO 5,, ILLINOIS 


Condensed, Concise, Complete 
‘A Bookful On Each Page | 


Students, Teachers, Essential 

jources. Condensed. 

Each book 140 pgs. ‘material, ror reference on the Job 
LOOSE LEAF POCKET SIZE BOOKS $1.50 EA. 

(Meth. Tables 


(5) Survey Tables 
Highway Ena 
‘Generel Math 


WRITE FOR FREE CATALOG (2000 
Lefax can be to you. Send $1.50 book, 


LEFAX PUBLISHERS Dept. P.S. 32, Phila 1, Pa 


I’ve averaged | ii 


—most of it clear profit!” 


Not everyone does as well.. 
« In city of less than 50,000, Mr. Lemming started his own business 
after filling in coupon like one below. He averaged $100 a day during 
first year, some days $200. F. E. Doran grossed $1050 in single month. 
Geo. Held grossed $300 in one week. 

How much you earn depends largely on you. No special skill, no large 


ADAY 


Mr. Lemming owns two machines 


our electric upholstery cleaning machine, 


Start spare time until full time justified. Hire helpers as needed. 


MAIL COUPON TODAY FO} 


FREE 800) 


| YON SCHRADER mre. co. 
| 31170", Recne, Waconia 

Without oblization rush your FREE booklet about 

ow I ean start. my ows permanent, profitabl 

1 bow t fitable 
| Skectric Upholstery’ Cleaning unin, 
1 
1 
1 
1 


[AUTOMOBILE MECHANICS GUIDE. 1132 Poges 
NOME APPUANCE SERVICE GUIDE. 864 Popes 
TV 4 RADIO SERVICE UB 


PLUMBERS & STEAMPITTERS GUIDES, 4 Boek Se) 
CARPENTERS & BUNLDERS OUIDES. 4 Book Set 
DiWSEL ENGINE MANUAL. 640 

WALDERS GUIDE. 408 F 
MATHEMATICS MADE EASY. 672 Popes 
MACHINISTS & TOOUMAKERS HANDBOOK. 1250 Pos 
WitING DIAGRAMS. 304 Popes 

REFRIGERATION & AIR CONDITIONING, 1360 


‘OWL BUENER GUIDE. 416 Popes 
SHEET METAL PATTERN LAYOUTS, 1182 Pi 
SHEET MAETAL WORKERS HANDY BOOK. 448 
DOLT-YOURSELF ENCYCLOPEDIA. 2 took Set 
NEW MECHANICAL DICTIONARY. 712 Popes 
7-DAY FREE AMINATION RE 15 ALL YOU D0 
MnP psi ot CST TOGO: In Ni, Ma 
wd te tone ef hel Gates 


4 at hem weer ur euy ay ano 
ei Sm 


etwe the bot 


MAIL _THIS COUPON TODAY! 


Get the Big Dividend! 
Save by Mail! Earn More! 


FREE GIFTS! 
fj ff 


Money in by the 15th 
earns from the Ist 


$5500 "he 
POLAROID cLecTRiC- 
EYE CAMERA 


The new, fully-auto- 
matic 108 Model, 


Free with 
$1,000 Account 


PHILCO SLIM-LINE 
CLOCK RADIO 5 
Now 1962 Model, UL 


Free with 
$100 “Account 


DEBUTANTE. 2-in-1) 
HAIR RYER | 


Home hole deyer with 


54 Years = 1908-1962 


CITY SAVINGS Gil 


ASSOCIATION 
1656 W. Chicago Avenue, Chicago, Il 
ASSETS OVER $22,000,000.00 


& 
C3 inant 
CONTACT 


Here's a glue that bonds 
instantly on contact 
Elmer's Contact 
ment. No pressure or 
clamping needed! 
Works with metals, 
wood, tiles, leathe: 
rubber, china and most 
Plastics. Spreads easily, 
Imer's Contact Cement 
mes in a handy blister 
pack with a die-cut trap 
door on the back of the 
display card for easy re- 
‘moval and replacement. 
Send stamped, self- 
addressed envelope for 
our freecopy of Eimer s 
ood-Giuing Hand- 
book. Dept. PS32, The 
Borden Chemical Com- 
pany, 350 Madison Ave. 
New York 17, N.Y: 
(Available in Canada.) 
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Announcing A NEW CASH-SAVING, 
TAX-SAVING WAY TO WEALTH 
IN A BUSINESS OF YOUR OWN 


LEASE paTENTED 
EQUIPMENT — GET 
LIFETIME” OPPORTU 
NITY TO OWN THIS 
SERVICE BUSINESS 


AND BUILD AN ESTATE 
FOR YOUR FAMILY 


THAT YOUR JOB CAN 
NEVER GIVE YOU. 


Service industries are growing 5 times faster than any 
other...Now LEASE YOUR WAY TO SUCCESS in this 
growth’ area—get your share of a 4 BILLION a year 
Industry. An exclusive territory, protected franchise with 
the world's largest lawn and garden spray services—pub- 
lically owned with franchises in 27 states and Canada. 
We teach you the business—supply ad mats, contract 
forms. etc, Rent. with option to buy of rent permanently 
for BIG TAX SAVINGS. MAXIMUM CAPITAL GAINS FEATURE 

TOO. Minimal investment from $2,950. Write or call — 


GENERAL SPRAY SERVICE, INC. Dept.PS-3 
General Spray Bldg.,Katonah, N. Y.,CE 2-5144 


‘Susiness eles! 
eee Ma tag 


Given to men who want to get into 


CRIME DETECTION 
FINGER PRINT IDENTIFICATION 


BLUE BOOK 
OF CRIME 


Ecreimress 
Institute f Applied Slence, Dept 1363, 
te st arent Seo} 
So wcatyalas hee 


FALSE TEETH BREAK? 


15 


| GOOD | Yow repair them at home in 8 minutes 
Amen yATE wrt erro” COR 
NEWS) siauty tow one-pot toretber, Works sy 
Patds is tees Sc pore riemay oaat, 
GI Brug Sroreror wena S98 lar $20 ead to 
Home Dental Aids Co., Box 1731, Dept. 13A, Bakersfield, Calif. 
PROFIT !n your spare TIME 
SMALL ENGINE REPAIR PAYS BIG ! 
Cstboard = Porermower* Chain Se * Tac 
MAKE EXTRA MONEY 
wn engines end SAVE! Iu 
iawn lie Stoty Conve qualifies oo ef 
per, Free lnfrmétion. Wate today 
LINCOLN TECHNICAL INSTITUTE 
suite 50, 472 Moruet Street; Rewer Me 


STEWART- WARNER ELECTRIC FUEL PUMPS 


No stalling! No flooding! No vapor lock! Stewart-Warner Electric Fuel Pumps 
provide positive delivery of fuel instantly, under all conditions, all temperatures. 
This means quick, sure starts on the coldest winter days or when tempera- 
tures soar. Stewart-Warner Electric Fuel Pumps are available for engines with 
6 or 12-volt electrical systems. See them at your nearby service station, garage 


or automotive parts store today! 


always on the job 


calls for fuel! 


sw INSTRUMENT DIVISION Model za0-A 


when your engine 


STEWART-WARNER Sst runway 


FREE SAMPLE: 


NEW WONDER AUTO GLAZE I 
with Miracle Methyl Silicone Fluids 


SCIENTIFIC MOTOR TUNE-UP 


Train at home for a career in this 
well-paying interesting field. Learn 
testing and adjusting with latest 

de- 


cars on the road today. 


FREE SAMPLE LESSON 
Get in line for a raise—or 
profits ia your wn shop. The Bobd 
8 wide open and highly inviting. 
SEND TODAY F iE CATALOG 
AND SAMPLE LESSON 


90 5, Illinois 


Chicago 14, INinois 


C DIESEL CO ELECTRONICS 

O auto (AUTOMATION 
erting salary of students, com: 
C Lice 


“Techni. 
Your Diesel 


After becoming familiar with the indust 
their salary usually increases to $6,000 or $7, 
per year. 
vmad\fterthey become senior technicians, or 
‘mechanics, they can earn to 
$10,000 per year 
When they becor inlist, or a part of 
management .. . or start their 0 own business 
they can earn considerably 1¢ 
RESIDENT SHOP TRAINING is easier and costs leas 
han you may think! We provide you with 
housing and part-time jobs whi ool, plus 
free nation-wide placement service for graduates 
Check subject obove in which you ore interested and mail for 


eae FREE BOOKLET BmOy 


BAILEY 


fecknical Schools 


35 


BRAND NEW 


LAFAYETTE 
ELECTRONICS 


1962 


CATALOG 620 
It's Bigxer and Better 
Than Ever! 


340 glant-sized page cate 
log from the world's lead. 
lng. supplier of electronics 
and stereo hi 


340 PAGES 


It’s a complete shopping center for audiophiles, 
technicians, enginzers, students, hobbyists, serv: 
icemen and dealers. Thousands of items at lowest | 
ney-saving. prices — featuring LAFAYETTE KITS 
the best value for your money any day. | 


equipment. 


SPECIAL! NO MONEY DOWN 
with Lafayette’s NEW EASY-PAY PLAN. 


MAIL THE COUPON TODAY FOR YOUR FREE CATALOG 
STE LOCATIONS 


{APA 
damaica ew NEW YORK CITY | 
ELD © PARAMUS @ BOSTON | 


Electronics 


ean Looking For ~~, 
People Who Like to Use’ ’ 


Their Off-Time / 
Constructively” 


Let me show vou how you"can turn your “off 
hours’ rofits by getting started in a 
Modern 


4) 


into cash 


profitable activity . . « 


Tm looking for people who want “to make" a 
successful living. If you like to work with your 
hands, then you have the first requisite for starting 
in Modern Leatherwork 

Imagine the fun of having a hobby that pays for 
itself! You can pur the experience you gain through 
this hobby w» work — making extra profits for you 
right in your own home — while you learnt 
ANYBODY can get started in Leatherwork! I 
would personally testify that you could never find 
a more rewarding. satisfying experience than 


he 


| MARRY ROSS Scete Ls Apart 6.F 


engineering degree in 27 months 


Industry demands graduates, Enjoy higher income. 
advancement. “Major corporations regularly intervic 
and employ seniors; Bachelor of Science Degree in 
lectrical, Mechanical, Aeronautical, Chem- 
Engineering. IN 36 MONTHS a B.S,"Degree 
‘Administration (General Business, Ac- 
ansport_ Administration majors) 


Su ‘. pfessional class hours, Well- 
ea nbs. Sew dorms. “Low coats 
$4. Enter Juni ber,” January, 


Write JF. McCarthy Jor Cataled 
Cureér in Engineering and Com- 
‘Book, Learn more and you'll earn 


OLD 


oS es YOUR Oww 


R 


oS es AND LURES 


Minions ot jocks 
| eres ter 


FEL HOW ~ easy siep by step dvecton 
Ex UP T0'$8 an hour, in sone time, in your oan basement 
Stat your own business NOW. 
te for folder No. PS} an tee bonus ofr 


INSTITUTE OF HYDRAULIC JACK REPAIR 


<> RADIOMETER 


y 


American made. Balanced four arm vane, in a 
yr diameter evacuated glass globe. turns upon 
exposure to light, any’ light, even a lighted 
atch Highly decorative, Interesting. educa- 
Honal, instructive. A conversation piece, We 
usrantee yours to operate, Remit with order. 
Xo c. 

$3, 2 


Leatherwork! 
Dat Jandy 


SPECIAL OFFER 


1 Readers of POPULAR SCIENCE 
Ulcer pend foe FRE copy af ama 
fay new bak SLGUPEOTS TO LEAT 
fein ‘nts patterns fr maka 25 
Aes for be wr rele A'SLA0 ALGE- 
Woe aay try re apy. pls Tney’s 
sew IT page Cee 


TANDY LEATHER COMPANY 


(Since 1919) 


P.O, Box 791-MD Fort Worth 1, Texas 


Regardless of your age, strengtt, in just 15 
[ minutes, "ril_have ‘you using my TERKOR-FiGHTING] 
ecrets TEN TIMES MORE EFFECTIVE than KARATE. and 
1 isa6 Sontinca they ws torn your's ana t | 
MARINE TOUGH fighter able. to” protect yourself and] 
trees from my Pedi fice ou te moat 
Working’ up a sweat — anytime "~ anywhere —"in a 

Bnd all situations. eS ” 
11 you really 


‘uchly torn you into Steer pte es] 
weak nthe knees ond on bot 
ry sae astully seions yourpelt against ‘even two) 
attackers. Yea! irom th eee 
EAR ANY MAN. sian? a 
| Mait Now for seit defense Sebtig secrets. 
ABSOLUTELY FREE 


y 256 
‘and handling to 


UPTURED 


‘ BE FREE FROM TRUSS SLAVERY 

jurely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you | 
put up with wearing @ griping, chafing and unsanitary 
trum the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. | 
Now there is a new modern Non-Surgical treatment 
{hat is designed to permanently correct rupture. These 
Surgical treatments are so dependable, that a Life: | 
time Certifi f Assurance is given. Write today for 
our new FREE BOOK that ives facia that may save | 
You painful, expensive surgery. Tells HOW and explains | 
NON-SURGICAL Methods of Treating Rupture 

‘are 0 successful today. No obligation. 

Excelsior Medical Clinic 

Dept. 16225, Excelsior Springs, Mo. 


: Sue BIG EARNINGS WAITING 


ET YPEWRITERS, All makes—At home 


Earn while you Learn 
feasional tools, ill 


LUGER AUTOMATIC’ 


© MAGAZINE LOADING CLIP 
© OVER 15 MOVING PARTS 


INVEST in TWO of the Nation’s 
FASTEST GROWING STATES 
FLORIDA & COLORADO 


THE NATION'S WINTER AND 
SUMMER PLAYGROUNDS 


$ TOTAL 4 DOWN 

PRICE MONTH 
Rising land values in both FLORIDA and 
COLORADO have made fortunes for wise 
investors from every walk of life, usually from 
property bought on the installment plan. It's 
not too late! You can still own good high land 
in these fast-growing playground states ahead 
of the expected population explosion and indus- 
trial booms. You can still share in the profits 
that will be made... 


FLORIDA-COLORADO 


ACRES 


...offers you the opportunity to invest in choice 
iand in BOTH STATES at a price you can easily 
afford 3% ACRES of GOOD HIGH 
LAND, 114 acres in FLORIDA and 2¥% acres 
in COLORADO, for only $495 total price! And 
payments only $10 per month! 

The Florida Division, 44 miles northwest of 
Gainesville, is in the beautiful ridge country of 
thoroughbred race horse breeding and training 
farms. The blue waters of the Gulf of Mexico 
are just 58 miles west. 

The Colorado Division rests at the foothills 
of the magnificent Sangre de Cristo Mountains, 
27 miles west of Canon City and the famous 
Royal Gorge. 

The excellent land of Florida-Colorado Acres 
holds good profit potential in every respect! 

It won't cost you a cent to get the full story 
on the most unique investment opportunity 
ever offered! 

Just fill out the coupon and put it in the 
mail right NOW. We will send you a complete 
brochure plus other fascinating facts about 
Florida-Colorado Acres, 


MAIL COUPON NOW 
‘Member, Miami-Dade Chamber of Commerce 
FLORIDA-COLORADO ACRES as 
MAGNUSON PROPERTIES, INC. 
20S.E. 3rd Ave., Dept. AAA, Miami 32, 


Drofit opportunities offered by Florida-Colorado Acres. 
NAMI 
ADDRESS. 
crry______stare. 
‘AD 62004 (2-0) 


7 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


ht In Your 
Own Backyard 


New Table Top Invention Puts You In 


PROFITABLE RUBBER 
STAMP SASIRESS 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 


Sells on Sight 
from $60. to $80. 
Easy to start your 
own Profitable 
Business. 


‘Brosess are the most 


‘on a posteard 
Chicago 26 


im) 
FREE BOOK tin] 
AN 


vente Wire radar tora, FREE, 
te. Fwo men ean produce five fireplaces Bea wan ct Sh 
DEMAND!! Taw 


Blackstone School of Law, 307 N. Michigan Av 
Founded 1500 __ Dept. 123, Chicago 1, Illinois 


DON’T PAY 572%. 
GREAT BOOTS! 


Get them at no cost as a reward — plus the 
‘chance to develop on extra income, Show 
friends “all-day comfort” boots and shoes 

‘m spare time, No experience, no invest: 
‘ment. Samples supplied, Write for FREE 
Outtii. Charles Chester’ shoe Mig. Co., 
Dept. C6219 Brockton, Mass. 


"2 SEASON’’ 
AIR BOAT 


‘net shown! KIT 


sold only on exclusive franchise 

GENERAL ENGINES CO., Inc., Dept. SF-32 
ROUTE 130, THOROFARE, NEW JERSEY 

Me. Tor of Philadelphia. weit 

Sold 250 in first 4 

ing to Sear 

Wanamaker, and Gimbel Bros. 

in Philadelphia oreo. 


“MADE TO ORDER” 
FOR FOLKS WHO 
DON'T LIKE TO SELL 


An Amazing New Kind of 
Home Business That Can __ 4.3. Abarsi, Pres. 
Bring You a Big STEADY INCOME 


Profits up to 2500¢¢. Greatest one-man or man 
and wife team opportunity you ever heard of. 
Start spare time or full time any 
basement. garage. We supply everything you 
need=guide you step-by-step. If you don't like | 
house-to-house selling. this 1s the type of work — | 
you will really go for. Free “no selling plan 

reveals big profit spare. full time opportunities 
Get complete information in my new book 
“I0 STEP PACKAGING. PROFIT PLA 
sent free and postage prepaid. Please Mention Popular 


FREE! Mail Coupon Now When Writing to Advertisers 


FJ. Abarsh, Pres, Home Packaging Co. 
fom $125 Per 
MEN WANTED win. ons: 


Sle fete 8 Lor hngcen 2 Eat 
Dear Mr Abas Pease send_me your ew 

AUTO DIESEL 
MECHANICS 


= 322375 


(ion 


Dept 75302, 636391 Ave NE 
‘Minneepeis 21, Min 


AND BIG 160 PAGE MAGIC 
CATALOG — BOTH FOR 25¢ 


os here Be 


ou tan st Hurry! 'Act Now! Lots nl 
U r+ FREE MAGIC TRICK INCLUDED. 
'HOUSE OF 1000 MYSTERIES, DEPT. P59-62, Trumbull, Conn. 


jen 


ook ‘“10-STEP PACKAGING PLAN” and de- 
falls of now | can get started in my own 
home. Everything you send me now is free 
and no salesman will call. Dept R-245 


Master @ trode with @ futere — learn 
‘Avte- Diesel mechanics in our shops. You 
al equipment. Earn 


jw —————— SE pat aera 
as | Free eee 
[erry aone_stare__} || Stomper ees meee 
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Special Invitation to 
Inventors 


If you have an invention (whether patented 
or unpatented) that you believe has com- 
mercial value, our Free Booklet entitled 
“How to Go About Selling Your Invention” 
may help you save time and money. 


We are specialists in representing inventors and 
submitting their inventions to manufacturers. 
We work with scores of manufacturers who are 
seeking new products or new product ideas, and 
we therefore know which firms may be inte 
ested in your particular invention. Our service is 
designed to do all those things the average in- 
ventor lacks the knowledge or facilities for do- 
ing, or does not have time to do. We prepare 
your sales letters, folios, duplicate drawings, 
handle correspondence, select the firms. 


‘We charge the standard commission (on sales) 
and a modest fee for the submitting service. Thi 
fee is refunded if a manufacturer buys your in- 
vention through our efforts. We are a nationally 
known concern with an impeccable reputation 
for ethics and integrity. 


The Free Booklet we have prepared especially 
for inventors contains such information as cur- 
rent royalty rates being paid by manufacturers, 
discusses many types of inventions, the possible 
market for them, tells the effective methods of 

nting your invention for sale, whether you 


TRAILER 

it brings you all of the latest in- 

formation on the pleasures of own- 

ing your own travel trailer. Discover, as ‘thousands 

of others have, the fun and convenience offered you 

and yor foil rouh hs new ate of traveling, 
‘-month subscription ONLY $1.00 

2-year subscription ONLY $5.00 


TRAILER Topics MAGAZINE 


Suite 1535, 28 E. Jackson Bivd., Chic: 


AT DISCOUNT PRICES 
KODACHROME is 00 — 
| 
8mm ROLL OR 
35mm 20 EXP, MTD. 
18 
35mm 36 EXP. MTD. 
SEND FOR FREE MAILERS and 


=| 
Tal 

8mm MAGAZINE ...... 

our big FREE CATALOG of 


Chicago 32, II! 


| E 4247 S. Kedzie 


employ us or do it yourself, and outlines how we 
may be able to help you. 


You can obtain this booklet “How to Go About 
Selling Your Invention” by mailing the coupon 
below. And if you wish to write us for comments 
on your invention, please do so. We make no 
charge for consultation. But please do NOT send 
drawings or models. Just describe the purpose 
and nature of your invention. Mail the coupon 
to K. O. Kessler, Pres., Kessler Sales Corpora- 
tion, Dept. D-73, ‘Fremont, Ohio. 

You are welcome to ask your tawyer, local bank, Chamber 
of Commerce to earcfully cheek on our reputation for 
honesty and fair-dealing. 


-———MAIL THIS COUPON ———, 
Mr. K. ©. Kessler, President, Dept. D-73 
Kessler Sales Corp., Fremont, Ohio 

Please mail me a copy of your Free Booklet 
"How to Go About Selling Your Invention,” It ia 


understood that this does not obligate me in any 
way to use your Service, 


My Name. 
Street Address, 


City. 


Ue ee a 


Santana 


MY SPARE TIME HOBBY 
MAKES ME 


$5°° an hour 
CASH PROFIT « 


<> START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash Profits 
with our own COMPLETE. SHARPEN! 
ring saws, ves, selsors,_ Skat 
Blades". all cutting. 
Business with ‘no inventory 
no experience needed. 
FREE BOOK tells how you can start your 
‘own spare time Business while you are a 
Still Working "at your regular job. Low ied 
Cost, “time payments only $15.00" 0 Ad 
month. Send coupon today. 
TBeLsaw SHARP-ALL CO, 702 Field Bidg., Kansas City 11, Wo. ] 
I Send Free Book “LIFETIME SECURITY". No obli- 
| gation. 


, BY MAIL 
e It's the safe, secure, 
modern way to SAVE and 
EARN a substantial 5% 
dividend, © Your postage 
is paid both ways for you. 
© Dividends earned if post. 
marked by the 20th of 
Month, ¢ Extra (added) 
dividends on $1,000 Plan. 


© Write for free ony bas 
Plan Booklet . 


monumental city 


Current 


“The Tittle 

box that 
keeps you 
| in touch 


WALKIETALKIE CITIZENS BAND. TRANSCEIVER 4740 | | 
carrying Ease nth | | 
| 
| 
| 


a 
beh 


Shoulder Strap $3.95 

Hold it easily in the palm of your hand—slip it into your 

Jacket pocket (weighs 9 ounces, measures, 7¥4~ x 
E lan 


ver water; 
ge mit; Battery Ss UD 
ing hours: crystal con- 


to 2500 op 
Molied transmit and receives beginner: 
tested instructions for complete kit build- 
ing ease and assurance: U.S. made; an 
‘original product of EICO research, 

Write for free EICO catalog 

and name of nearest EICO dealer to: 


Accredited Member, Notional Home Study Councit 
UTILITIES ENGINEERING INSTITUTE 
421 Se. Deorborn St., Dept. 03-551, Chicago 5, Illinois 


MAKE MORE MONEY! 


Be in business for yourself year-round, Fast growing 
Travel United States and ‘parts Canada. 

ge 21 or over, pass physical, own or 

‘or later 260 cu. in, or larger’ tractor 


MAYFLOWER TRANSIT 
Ss 


ean nai 
vrite 


6, Ind. 


SHORTHAND in 


DWRETING, shorthand. 120 words 


PLAYER 
PUM 


PIANOS 
> ORGANS 


ie thd 


EASY TO INSTALL 
FULLY GUARANTEED 
10005 IN USE 


LEE MUSIC MFG. CO. 
jox 595, Tujunga, Calif. ~ 


YOU CAN OPERATE A 


GARDENCRETE CENTER 


New Wayside Enterprise Offers 
High Income on Low Investment 


You can make, display and sell Gardencrete — a 
line of decorative masonry rich in eye-appeal and 
use appeal. Many items — traditional and con- 
lemporary. Bird baths, lawn seats, lagstones, vases, 
‘block, brick and for building patios, 
planters, barbecue pits, etc. Large color 
Easy to make: no experience necessary. 


opportunity, giving you exclusive 
in protected territory. Broad 


personal vision and aggressiveness. W. 
Supply all necessary instructions 
‘cooperation. Thousan 


COLORCRETE INDUSTRIES, INC. 
727 Onewa Avenve 
HOLLAND, MICHIGAN 


New complet. 
10 values 


| SPECIALIZED EDUCATION / PROFESSIONAL 


TRAINING 


Embry-Riddle Aeronautical Institute 
‘Miami, Florida (Foundes 


MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation. 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 
and often leads to Incurable conditions. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors, 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and new health in life. 


EXAMINATION RECTAL-COLON 
AT LOW COST S$ 


When you arrive, our Doc- 
who are experienced 
specialists, make a com- 
plete examination. You 
if you will 

take the treatments needed, 


a considerable saving in 
expense. 


Write For FREE BOOK 


The Excelsior Medical Clinic 
has published a New FREE 
Book that deals with diseases 
peculiar to men. It could 
Drove of uti 

our future 


FF EXCELSIOR 
MEDICAL CLINIC 
Dept. B6251 
Excelsior Springs, Mo. 

Gentlemen: Kindly send me at once, your 
New FREE Book. terested in full 
information. (Please Check 


ee 


= 


MAKE YOUR OWN NATURE TILES 
AND DECORATIVE GLASS PANELS 
tly Preserved 


Pours Like Honey: 
‘The pane shown tn 


A professional emission-type 


TUBE TESTER 


TEST ANY TUBE IN 10 SECONDS FLAT! 


Tarn the (lament slactar switch 
eainetiee 


it a mare 

@ wright 
Tia paca} 

@ Pr aoe te li beter 

THAT'S ALL! Read omis- 


sion quality direct on 
bad-good meter scale. 


{Ail ceetions of multi-element tubes tested simultaneously. 
1 Ultrasensitive leakage test clteult will indicate leakage up to 


Pech .caretiaked "tees nS 365° 


in Take ie at 
in our garden, 
enaiies 
my hard 


“VALPARAISO TECHNICAL INSTITUTE 
VALPARAISO, INDIANA 


CON CHANGEPLU PLUG 


ca YOUR OL AT, OME 
‘ininES crete We tonne. SAVE 42.25 UR CHAN 


423 Brond Rood 


Locksmithing Maxine. 
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FLY YOUR OWN HELICOPTER 


The Commuter Jr. is a genuine’ helicopter —not a 
toy —that can be assembled in your home work: 


shop. It is a practical, inexpensive and soundly en 
gineered aircraft. All component parts and complete 
assembly drawings are now available! 


Send $2.00 for photo illustrated brochure, specifi 
cations and parts price list. Send an additional 
$2.00 for our book “Basic Helicopter Aerodynam: 
ics" which will give you a basic understanding of 
the aerodynamic and physical principles in the 
building and flying of the Commuter Jr 


HELICOPTER RESEARCH CO. 
Box 121 $ * La Mirada, California 


Regulor Price of a Slide 
Rule $4 and Up 


SLIDE RULE with ree cee Inst. Book 


oy, student, nounan, mechan 


“710850 my 
SERVICING RADIATORS!" 


Bile "ient. "for arn 


INLAND MFG. CO., Dept. 853, TI08Jockion St, Omehe 2, 8 


New Drop Ship Plan offers you 


hig 
gegen first day profits! Deal dizect 
with overseas sources at Prices 
4 hown. Dazzling bargains with 
no investment. Full or spare tim 
Puls'iS4 Write for FREE BOOK today to 


MELLINGER, 1545 Sepulveda, Depl.D-243, Lockngees 25 
WEN M¢ixZ2= 


SENSATIONAL NEW LONGER-BURNING 
LIGHT BULB. Amazing Free Replacement 
Guarantee —never again buy light bulbs. No 

ition, Multi-millign dollar market 
yours alone. Make small fortune even spare 


Aime: Increaily quick sales. Free ales nt 


MERLITE (Bulb Div.), 116 E. 32nd, Dept. 
C-AGR New York 16, N.v 


BiG Cily 
LAND SALE 


Amazing land bargain 
at booming ALBUQUERQUE, N. M. 


AT ONLY A FRACTION 
OF CURRENT PRICES 


10 


MONTHLY 


HERE'S 
PROOF! 
compare BL INE 


‘With 274,000 people now and streaking toward 
‘a million, fast-growing Albuquerque, New Mea 
ico, now offers you the opportunity of a lifetime 
to own choice big-city homesite land for pen- 
nies on the dollar—far below current market 
ices. Learn how you can actually be a Dig 


landowner here for only $10 monthly and get in 

on the fortune-building potential of big-city 

land in this booming sunshine resort, metrop- 

Olis, famed for the best climate in the U.S.A. 
RIO RANCHO ESTATES {s located direcily 

on the 

oa, 


inks Of the romantic Rio Grande River 


tutes dovmtown from propery. 
land for, buildin vfs roads, power, phone 
water stem aired avaliable 1o those desiring 
to build homes now of later- 

FOR INVESTMENT-RETIREMENT 
Nowhere else in the entire Southwest can you 
buy choice land in such 's prime location=s9 
close to a major city —tor ay uttie as $10 
monthly. Complete price ont per halle 

full Rete ranch estate, Remem= 
be i-clty land, with adjacent property 
Aitcady priced at $4500 t0 $124 
Der acter Act now! Land prices are 
Biarting to skyrocket in this “Sune 
shine Paradise” of the great South 
West. Rush coupon for FREE fact 
Book, land maps, photos. AbsO= 
tel no cost or obligation. 


+ RIO RANCHO ESTATES, 

1A Division of Amicon Realty 

11429 Central Avenes, NW. 

1 Albuquerque, New Mexico 
Please rush FREE fact book, tand m: 
photog."and details on the bipeity land 
Spportnty you offer at far-below:market 


pices, at ALBUQUERQUE, New Meni. 


PLAY RIGHT AWAY! 


Even If You Den't Ks 


$3, 
ton WY. 3 


GIANT B-A 


EE catatoc 


SAVE UPTO | 


J vcs ano } 
‘STEREO. | 
systems & | 
COMPEMENTS 
J v0 vawues 
Tu power | 
‘AND WAND 
\ “reas 
[3 rms 


(oF wancains 


= St, Kansas City 6, Me 
BA Cotalog Ni 


LOCKSMITH 


‘Add 50: 
easy spare time 
wide shortage ~ trained lock 

\t demand! Quickly step into a bi 


‘oppor- 
tunity job — high-profit shop of your own. 
E)E Farm Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished FREE. 
2 education, minor physical handicaps don’t 
‘matter in this growing trade. You can quickly 
skilled locksmith. Study at home as 
hour a week. Gain practical experi- 
fence through. well-illustrated lessons. Do real 
jobs on car locks, house locks, padiocks and 
Safe locks, under the guidance of experts 
MAIL COUPON FOR FREE BOOK 


For a future as your own boss or in a high-pay 
job, write now for FREE illustrated bool 


Accredited NHSC.  Locksmithing 
(Div. Tech. Home Study Schools) 


e —— 

i LOCKSMITHING INSTITUTE, Dept 2053] 

1 150 Park Avenue, E. Rutherford, N.J. | 

| Misise send Free Mlustrated Book without obligation. | 

Rieti 

I (Print here) H 
‘Address_—__ USED 

1 cay Zone__State ! 

1G Check it Veteran 5 ieee um te uu 


nai sae 


ENGINEERING 


Higher income . . . advancement. Major 
corporations visit us regularly to inter- 
view and employ seniors. B.S. DEGREE 
IN 27 MONTHS in Engineering. IN 36 
MONTHS in Business Administration. 
Small classes. Low costs. Enter quarterly. 
Write J. F. McCarthy for Catalog and 
Career Book. 


TRI-STATE COLLEGE 


532A College Avenue Angola, Indiana 


LEARN FIBERGLASSING 
at Home in Spare Time 


ished, Send poste 


TERSTATE TR 
Dept. C-2. Portland 12, Oregon 


SONGS 


into DOLLARS! 
NEW Songwriters, Posts, Composers may gain 
SUCCESS, FAME, WEALTH. Songs Composed, 
PUBLISHED. Appraisals, details FREE from... 
LNORDYKE SONGS & Music 


'6000 Sunset, HOLLYWOOD 28PS , California, 


wer 
known to but 

used. Our Tratning tells you 

for FREE copy of our Golden Booklet to 


THE H. G. CARRUTHERS FOUNDATION 


Print Your — 


., Stationery, Advertising, Clredls 
tle, elureh work, 
‘money, Sold direct from fae: 
tory only: Raleed printing Wke engraving, too, 
‘Own a Printing Business 


Print forOthers,Good Prof. Havehome shop. 

Serer prem ft; Senlorbjoup. Wewapolyeve= 
thing. Eaayroten, Pave fortelf inshort time, 
rite now for free details 

KELSEY PRESSES, 2-33 Meriden Coon. 


¢! 


When Writing t Advertisers 
Please Mention Popular Science 


BOAT TRAILER KIT Only $74.50 


$29, ROUND CAPACITY —FOR BOATS 7 16 Fr. 


NEW! CAMPING TRAILER KITS WOW 
“AVAILABLE AT TREMENDOUS SAVINGS! 


Ea 


TRAILER PRODUCTS, INC INC. 


LEARN MEAT CUTTIN 
e 


y' 


+ 


AT NATIONAL 
Pay After Graduation 


The steady dependable wade of Meat Gung taught 
easily in 8 short weeks. YOU LEA! ING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit. 
able store of your own, Remember PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates, 


Buying, cutting, percentage, pricing, advertising, sell 
ing, etc. A complete retail meat education, ‘National 
1 established 39 years. Get National training 


NOW. Pay your tuition in easy weekly payments 


after you graduate. Send coupon for FREE school cata- 


log—TODAY. G.I. approv 


os, sation rye | 
| 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have cea: 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)= discovery of a world-famous 
researc! ute, 

‘This substance is now available in sup- 
poxitory or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters, 


ACCS EGANT 


Keowiedge of 
You rome 


moped cad frente ba describ 
ities in thi highly prontabie fel ee 


LASALLE EXZENS1ON UNtvensiry 


417 S. Dearborn St., Dept.3-063,Chicago5, Il, 
Neme 
Address 


may become loose sost wh 
ou ded ther ton Wah PIN TE i Pyoa tan rept 


Plates Like 
DENT-FIX DENTAL PRODUCTS, Dept. 163, Bos 


74, Kens ity 4, Me 


NEW Catalog 2700 Novelties 


IN YOUR OWN 
BUSINESS 


STEP INTO THIS BOOMING 
$19 eatin A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 


year. in your community. 
‘We'll show you how to 
g Jnvestigate and adjust 
2a these losses. for. insur- 
S. ance companies, rail- 
roads, government 
rofices. You buy NO tools 
‘or equipment. You do NO 
selling. You need NO prior 
experience or higher education. 
fan operate out of your own home. Right 
now independent Accident Investigators average $6.44 an 
four. Well train you quickly to do the same. Start part- 
time if now employed. Fill the need for an Accident Investi- 
gation specialist in your area. Colorful booklet explains 
Everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet. 


UNIVERSAL SCHOOLS, PS-3 6801 Hillcrest, Dallas 5, Texas 


95% PROFITS SRE! 53 ORIEWTALS 


YEAR ’ROUND 


Be your own 


boss. Operate a ‘today for this Spectacular Oriental Collection! More 


IMPLEX. lawn lous genuine postage stamps from Taiwan, 
pecaalss tate Viet Nam, Japan, ‘Singapore, Burma, Pakistan, 
posture ia, Thailand, Hong Kong, Laos, many other strange, 
ing service lands of the mysterious Far” East. Sensational | 
in your ring weird beasts, birds, ancient ships 
coment: S, beautiful women. Extra Gig’ Bargain Cata- 


offers and ‘other thrilling stamps. for your 
free “examination. Send 10c for mailing expense — 
Double your money back if not delighted! 

Jamestown Stamp Co. Dept. C32PS, Jamestown, New York 


-ompact 
grinds all 
mowers, sharpens 
cutlery. Low invest- 
ment, 95% profi 


BIG PROFITS FROM FIREPLACE WOOD 


Lickity log splitter eliminates the drudgery of splitting 
logs up to 48” lengths, any diameter. Does Splitting with 
18 ton hydraulic power. It’s fun to operate. Highly. prof: 
Mable for FIREWOOD MERCHANTS, Farmers, Estate 
Owners, Country Clubs, Parks, Cities. Write for complete 
| details without objigation to: 


im WACO AIRCRAFT CO., Dept. K, TROY, OHIO 


Reveals 200 Ways 
to Make Extra Money 


harpens 


Bed Knife Grin 
grinds with eith 
wheel or cup wheel. 


Cutlery Knife Grinder— 
pens cutlery, tool 
ors. 


Jn turn your spare hoars into 


Send for free, money-making details! iy by eins red 


The Fate-Root-Heath Company, Dept. PS-3, Plymouth, Ohio | 


TODAY for next 
B. Bend ne money Jone 


‘ALL FAMOUS 
‘sranosi fy FARM 


ES TRUCK 
@ auto 
yi) SAVINGS NEVER LESS THAN 50% upto 70% OFF REC. PRICE 


HEADQUARTERS for ALL SPORT CAR TIRE SITES 
FREE - SEND FOR YOUR FREE CATALOG» FREE! 


EARN BIG MONEY 
LEARN AT HOME IN SPARE TIME 


You don't need previous ited. Many of our students 


Tunatudents you receive 
* FREE of ‘exira 

{ediour study or exercises 

Wide Demand tor cartoni 

arm while Yeu Learn Mag: 


YB Monuments—Markers—Direct to you 

Satisfaction or money back — Lowest 
Prices— Freight Paid. Free Catalog. 
MONUMENT CO.,Dept. 259, JOLIET, LL. 


ul Free catalog aves When Writing to Advertisers 


iis plus pages of 
{seful information. FREE ¢ SP . 
{orthe asking: Use coupon: Please 


fention Popular Science 


RUPTURE! 


‘An amazing Air-Cushion 
our free eatdog ana'siner stoma: Invention ‘allows body 
tion by return mail. No charge or obligation, res a; 


Durable, cheap. 


‘Day and 


icht,protection helps 


Naturesupport weakened muscles gently but su 


Brooks Company, 144-£ State St., Marshall, Mich. 
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PER MONTH 
INCOME 


—most of it clear profit for me! 
Many men have discovered how to be independent, to be 
free of layoffs and bosses ples grossed more 
than $200 his first week. A ather- son combin: 
grossed $44,000 their second year. H. Lemon says, 
netted $133 in one 8-hour day.” 
ch you make depends Ia 


time if you wish. 
NO SHOP NECESSARY » Our Electric Deterger shampoos 
Fuge, carpets right on floor—removes dirt and grime 
and helps to show their natural color and beauty. 
So efficient and safe it is used by largest railroads 
and hotels, i 

I 

I 

I 


Without obligation send me FREE booklet 
about your kuG DETERGKK and tell me how 
I can start my own permanent, profitable 


This is not alease proposition. Youown the machine, 
you work when and where you please and all the 
money you take in is your own, You take no risk. 


__ Machines fully guaran 


NEW BENSEN_ “GYRO- COPTER 


inlay of Calif. did man "Spirit 


ALAR! ity Hawk" now 


nea 
poulen § 
| ee Glider B1°Grder today’ 
mensEN hi 
Stee Raleigh Durham Aiport, Ralelgh, 
[beset Bascal 


a a Mee 
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FOR SALE 
Half-Acre Ranchette in 
DEMING, NEW MEXICO 

ai } \N_INDUSTRY NEEDS 


$199 Complete $5Down $5 Per Month NED ENGINEERS NOW 
Deming isin the Southwest corner at New Y Mexico — BACHELOR OF SCIENCE 
tn cae ceed ays a =e DEGREE, 30 MONTHS 


ar any spot 
Jeming’s present 9.000 population will be SAVE 2 YEARS’ TIME 

380 ,000 in the next 2-3 years. Ranchettes are only pee Bee a 

5 miles from town in a valley rimmed by gorgeous ~ 

mountains. Soil is fertile and water pure. At $199 

complete for 22,000 sq. feet, $5 down, $5 per 

month as big a bargain for a lovely piece of land 
rite for FREE color brochure, 


as you'll ever get 
‘No salesman wi 
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due next summer—is expectea to nave 


DETROIT front-wheel drive. 
Fisher and Corvair II are supposedly 
REPORT still largely on the drawing board, al- 
though GM has such large internal tool- 
GM Expecting ing facilities that it could do practically 


6: 7 all the tooling without tipping its hand. 
Two “Little Ones Several GM officials have publicly 


"THERE jis growing interest in Detroit scoffed at junior compacts, but apparent. 
about the coming junior compacts, ly GM feels compelled to prepare a com- 
with particular attention focused on pos- petitor for the Cardinal, if for no other 
sible General Motors cars to compete reason than that Ford Motor Co. has 
with Ford’s Cardinal. been quite successful of late in reading 

The GM entries are currently called what the public wants through its in- 
“Fisher” and “Corvair II.” The Fisher tensive market research. GM does only 
reportedly is a front-engine, rear-drive about a quarter as much market research 
car; the Corvair II is a rear-engine ve- as Ford, even though GM sells almost 
hicle, like Corvair I, Ford’s Cardinal— twice as many cars. 


Extravaganza on wheels. The Big most grandiose automotive displays ever 
Three are deep in the planning stages of seen. Already budgeted for these exhibits 
their exhibits for the 1964 World’s Fair are $58 million by General Motors, $45 
in New York. Although details have not million by Ford Motor Co., and $9 mil- 
been announced, they'll probably be the lion by Chrysler Corp. 


“Flight 600 For a fee, a passenger will be able to 
Plug, GM’s electronics division, is pre- use a two-way radio telephone attached 
paring for a service commercial airlines to one of the plane’s bulkheads to phone 
will offer generally in a couple of years— ahead for appointments, hotel reserva- 
the use of a telephone while the plane tions, transportation from the airport, or 
is aloft. just to report his late arrival. 


Diesels go on a diet. Look for new the next few months. The weight sav- 
diesel engines on the market soon, hun- ings are being made by switching from 
dreds of pounds lighter than current straight 6- and 8-cylinder plants to V-6s 
models. Cummins Engine Co. of Colum- and V-8s, by using thinner engine walls, 
bus, Ind., the nation’s leading producer and by generally updating engine design. 
of diesels, will introduce a new line in Ford’s 221-inch engine showed the way. 


More V-6 engines? Detroit engineers roughness, characteristic of the V-6, can 
are looking forward to more V-6s, la be reduced by increasing the angle be- 
Buick Special, in the next year or two, tween the banks of cylinders to about 
but they predict the new engines will be 120 degrees. If the angle is increased 
“flatter” than Buick’s which has banks much more than that, they become “pan- 
of cylinders 90 degrees apart. The engi- cake” engines, like the Corvair’s. If it’s 
neers say that the extra vibration and decreased, the engine becomes too high. 


Too much torque. Ford engineers mission was the only Ford transmission 
were slightly embarrassed by the power- that could handle it. But that transmis- 
ful new 405-hp. engine they recently de- sion wouldn’t fit under the Galaxie's floor 
veloped for use in the Galaxie. pan. Consequently, the 405 engine is 

It produces so much torque that the available only with the four-speed Borg- 
Lincoln Twin Range Turbo Drive trans- Warner transmission. 


AB POPULAR SCIENCE MARCH 1962 


PERFECT CIRCLE PISTON RINGS ARE INSTALLED AS ORIGINAL 
FACTORY EQUIPMENT IM 94 BRANDS OF VEMICLES AND ENGINES 


WHY THE'PROS" 
PREFER PERFECT CIRCLE 
PISTON RINGS 


‘The superior craftsmanship that goes 
into Perfect Circle piston rings p 
in longer lasting oil control. Le: 


vehicle and engine manufacturers, race 
drivers, fleet operators and mechanics 
the world over have proved it in billions 
of miles of use. 

Perfect Circle oil rings are plated with 
thick, solid chrome to protect them 
against wear, Uniformly applied tension 
is additional assurance of extended, pos- 
itive oil control. Special design provides 
unobstructed drainage which ¥ 
clogging. And, Perfect Circle rings are 
made to a standard of precision that's 


asured in millionths of an inch 
To bring back the oil control and power 
your engine delivered when it was new, 
visit your Doctor of Motors 


—your skilled 
mechanic, He'll respect your judj 
when you ask for the rings the 
prefer—Perfect Circle. 


PERFECT 4. CIRCLE 


PISTON RINGS * PRECISION CASTINGS » SPEEDOSTAT 
ELECTRONIC PROGRAMING EQUIPMENT 


THE DocToR 
OF MoTORS— 
your skilled mechanic 
fe “pro” to 


e to get superior fi 
Perfect Circle 


[Continued from page 26) 


cooling. A series dropping resistor would 
work for the electric element; you'd have to 
rework the burner nozzle for butane. 


Tips on Tips 


HANGING your portable drill on dowels 
bolted to a board [“Short Cuts and Tips,” 
Nov., p. 163] is easy on the drill, but under 
vibration the tool could “walk” and fall. 
I have a better storage rack: 

Hunt up a large screw-eye and beat it 
on the anvil until the chuck just slides 
through it, Screw this to the wall in a hori- 
zontal position. Now you've got a rack that’s 
sure-holding, not hard on a drill or 


also provides a place to coil the cord neatly. 
A. C, Crart, Santa Ana, Calif. 


Your “Tips for Draftsmen” [Dec., 
Pp. 158] were interesting, Raising the triangle 
above the surface of the drawing is a good 
idea, but layers of drafting tape at the 
angles may be easier to apply and remove 
than blobs of household cement. 

Dennis M. Troup, Huntington, N.Y. 


Looking Backward BOBULAR = 
Your recent issues SCIENCE iS 


celebrating your 90th 
anniversary reminded 
me that I was also a 
reader when you were 
75. Checking back, I 
was intrigued by the 
75th Anniversary 
[May, 1947] issue. 
showed old covers, one 
for June, 1937, featur- 
ing a car on rails to 
launch aircraft, What was the aircraft being 
launched? 

A. T. CarPENTER, Vancouver, B.C. 


That's a Boeing Stratoliner, also known as 
the 307, then only in the mockup stage. First 
of the four-engine commercial transports, it 
began its flying career in 1939. Only five 
were sold to airlines. At the start of World 
War II, the Air Corps took them over, des- 
ignating them C-75s. In 1952 the five were 
bought by a French airline, and at last re- 
port were still in service. 


The Cat-Eyed M-60 

I HAvE the answer for Steve Satchell, who 
asks about night vision in the M-60 tank 
[“PS Readers Talk Back,” Dec. p. 16]. 
The M-60 is equipped with infrared 
periscope for the driver. Infrared binoculars 
for the tank commander and an infrared 
periscope for the gunner are now being 
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tested. A xenon searchlight is also to be 
used to give considerable range to these 
night-vision devices. 

Mas. R. B. Green, Fort Knox, Ky. 


Self-Starting for B-R-R-R Weather 


Exuaust fumes from a self-starting car 
that would start itself up in the garage 
[“Detroit Report." Nov. p. 58] shouldn't 
worry engineers. If they're going to depend 
on an automatic choke, I doubt that there’d 
be any fumes—or any starting. If there is 
a car with a reliable automatic choke, I'll 
appreciate knowing what i 
Till take the hand-operated choke and 
throttle controls on the dash. Then I'll get 
going while my neighbor kills his battery. 
Designers are slap-happy automatics. 
L. N. Benner, Brunswick, Me. 


I pon’r think much of that self-start- 
ing car operated by a time clock. I have seen 
the same idea tried out in Alaska, only it 
was operated by a thermostat. This worked 
all right, but if the engine failed to start at 
once, you found yourself with a dead bat: 
tery. I spent nine years in Alaska, and I 
found the best thing to keep a motor warm 
is a head-bolt heater, which everyone used. 
They are inexpensive. I had an Olds 98 that 
would start on the second or third crank in 
40- to 60-below weather and it was stored in 
the open—as are 90 percent of all cars 
around Fairbanks. 

Leste L. Jones, Seattle. 


Shaving Minutes Safely 


Your book digest. “How to Gain an Extra 
Hour Every Day” [Jan., p. 117], plants a 
dangerous booby trap for an unwary time 
saver. In the paragraph “Vertical is faster 
than horizontal.” you say of newspaperman 
Earl Wilson that he says he saves five min- 
utes a day by shaving and showering simul- 
taneously. Now / say you'd better warn your 
readers not to try this with an electric razor 
or they'll end up horizontal for a long time! 

Joun Patton, Clinton, Wash. 


Keep It Clean! 
uKed “Getting Full Value from a 
Radial-Arm Sav" [Nov., p. 156] and wi 
intrigued with the suggestion to mount an 
emery wheel in place of the saw blade. 
converting it to a tool grinder. But one 
thing worries me: With sawdust and other 
fine material usually associated with sawing. 
what about sparks from the emery wheel 
starting a fire? If safe, the conversion is a 


neat idea. 
B. J. Kiorz, Vibank, Sask. 


No fire where there isn’t any sawdust or 
other inflammable material. 


NOTHING ELSE LIKE IT! 


You can plane any surface . . . any 
make bevel and rabbet cuts 
useful jobs with this new Model 167 Power 
Block Plane. It's a real probl 

it’s the only one of its kind on the mi 


do dozens of 


solver—and 
et 


htweight, it fits in the palm 
of your ha sily. Truly a precision tool, 
it is built to last. A heavy duty motor and 
positive belt drive transmit 21,000 rpm to 
and carbide spiral cutter 


Compact, 


See this amazing tool in action at your 


Rut the idea is too good to stay exelusiee) 


Porter-Cable dealer's today! He’ 
roots, ELECTRIC in the Yellow Pages 


under 


illustrates many outstanding fea- 
Power Block Plane, write 


chine Company, Subsidiary of 
501C N, Lexington 


Porter-Cable 


VISIT YOUR 


EVINRUDE DEALER'S 


1,023 PRIZES! 
3 SHOWBOATS 


(as illustrated) 
powered by Evinrude 
40 hp Lark motors. 


PLUS 
1,020 OTHER PRIZES 
to be given away in 
Evinrude’s national 
SHOWBOAT CONTEST! 


2,100 ADDITIONAL PRIZES 
to be given away by 
Evinrude dealers across 
the U.S. as door prizes 
during their 
FUN AFLOAT SHOWS 
to be announced locally! 


100 Bolex 8 mm 
Movie Cameras 


Win this EVINRUDE SHOWBOAT — featured at the New York boat show. It's a practical 
pontoon boat by Kayot, Inc. — powered by a 40 hp Evinrude Lark 1V with PUSH-BUTTON 
electric gearshift... as easy to operate as your own car. There's a built-in grill big enough 
to cook steaks for a boatload of guests. The paddlewheels turn as you move. It's a gay 
sight to see and practical for day cruising and partying. Three Showboats, plus 1,020 
other prizes will be given away in Evinrude’s Showboat Contest! 


‘Many Evinrude dealers will hold a FUN AFLOAT SHOW during this contest . . . between 
‘now and April 15th. Look for his local announcement. Visit his Fun Afloat Show ... . the 
whole family will enjoy it...and you'll get ideas to help you become a winner! 


Get your Official Contest Entry Form and FREE Evinrude FUN GUIDE at your nearest 
Evinrude dealer now. Look for his name in the Yellow Pages under Outboard Motors. 
Evinrude Motors, Milwaukee 16, Wisconsin, A Division of Outboard Marine Corp. 
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Biggest Earth Movers 3 
Tote 75-Ton Loads — 


By Henry B. Comstock EN bellowing monsters will tear 
apart and reassemble a large slab 7 


of the Illinois River Valley come 
spring thaw. They won't be shapinga 
road, dam, or airstrip. They'll be gutting 
Caterpillar Tractor’s 1,600-acre Peoria 
proving ground, in an earth-moving _; ji 


coon gl 


“THINK IT OVER before 
you buy, her for a sec- 
gnd car,” Cat engineer 
John Lindquist tl 
2, rough, ro0d you 
could burn off 20 bucks 
of rubber in an 
hour with this. rig.” 


“spectacular” running on into summer. 

Contractors who move mountains will 
like the show. First, because the ma- 
chines are new tractor scrapers—high- 
capacity outfits that do triple duty as 
shovels, haul trucks, and spreaders. Sec- 


ond, these latest models are beefier, 
brisker, and more fully automated than 
before.’ Third, they come in as wide a 
range of supersizes as a nest of Chinese 
bowls. 


For the man who bids on the 150- 
million-cubic-yard dam soon to be built 
across the Indus River in Pakistan, 
there’s the new Cat 666. This world’s 
biggest scraper tips the beam at 59 tons 
without load. She stretches 65 feet from 
her four-wheel tractor unit to the push 
block at her tail. Two diesel engines— 
one up front, the other aft—pour 980 
collective horsepower into her four trac- 
tion wheels, Mounted on the larger pair 
are a couple of 30-ply tubeless tires 10 
feet in diameter. The tab for one of 
these 371%4-by-51 shoes is $8,500. 

Between the traction wheels hangs a 
scooplike belly, or bowl, as large as a 
living room. ‘Tilt its forward end down 
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and it becomes a shovel, lapping up 
enough dirt in a single pass to lower a 
10-by-195-foot driveway nine inches. 
Then flip the bowl to horizontal and 
drop a steel apron over the front. Now 
you have a 54-yard truck that can wind 
up to 42 miles an hour on a good haul 
road. At the dump site, shove the rear 
of the bowl, or ejector, forward. Out 
plumps the load, smoothly, and to any 
desired depth. 

Testing conditions: ideally bad. Re- 
cently, Caterpillar officials let PopuLAR 
Scrence preview the 666 and her sisters. 

“The best place to start,” Chief En- 
gineer Norman Risk told me, “is Dil- 
lon, Colorado. There, we've just placed 
what you might call the ‘compact’ model 
of our superscrapers in the hands of a 
construction outfit building a mile-long 
earth-fill dam. Field testing is our final 
step in developing a new machine. Bugs 
aren’t likely to get by the proving 

But if one does, you can bet 
a contractor will uncover it. After you've 
watched the 641 at work, then come back 
to Peoria.” 

So I hopped a jet to Denver and 


rear. Together, they pour on 980 horsepower to keep her weight (268,000 pounds loaded) rol 


drove to a Caterpillar field office high 
on the west slope of 12,000-foot Love- 
land Pass, There, John Lindquist, the 
research engineer on this project, and 
Dave Ottoman, Cat Colorado dealer’s- 
service representative, took me in tow. 

“Compared with some earth-moving 
jobs,” Lindquist said, “this Dillon deal 
is a sandbox operation. But you couldn’t 
find a nicer spot for field testing. The 


TQUALLY PownErUt MODE 657 has the same 
1e 666 but a somewhat smaller 


Blue River Valley is a natural wind tun- 
nel. When it isn’t funneling in icy rain, 
it’s whipping snow around. On clear 
days, it only kicks up tons of dust.” 
“Also,” Ottoman added, “the air at 
9,000 feet is skimpy enough to try any 
engine. The 641 is doing first-rate. Like 
other models, she has a turbocharger, 
driven by exhaust gases. It rams air into 
the intake manifold at just the right 


rather than a four-wheeler. Contractors gen- 
erally prefer to use the two-wheelers on jobs 
where the terrain is exceptionally rough. 


A tractor scraper 
is three earth 
movers in one 


pressure for any engine load, Because 
the stuff gets hot and thin in the proc- 
ess, it’s also given a whirl through a 
water-cooled coil, or ‘aftercooler.’ ” 

Close scrape at 12,000 feet. “Dave's 
our best authority on the 641’s behavior 
at high altitudes,” Lindquist said. “To 
get her from the railhead at Denver to 
the site, he drove her over the same 
route you just took.” 

I thought of Loveland’s topmost mile 
—a succession of hairpin turns offering 
an unfenced view of timber line a thou- 
sand feet straight down. It was hard to 
imagine anyone wheeling a 43-ton earth 
mover around those curves. But Otto- 
man brushed it off. “My only bad mo- 
ment was when I belted into one bend 
and just squeaked by a house trailer 
with a swimming pool on top.” 


the lip of her bowl ' 
angled down into the dirt, the Cat 641 lunges 
ahead, picking up 38 cubic yards of dirt. She 
doesn’t need both those pusher dozers in tan- 
dem behind—but their 770 horsepower saves 
20 seconds in loading time. When the bowl is 


full, powerful hydraulic rams tilt it back to 


horizontal, and the 641 mes @... 


At the Blue River Valley, a huge rib- 
bon of earth stretched as true as a ma- 
son's level between two snow-dusted 
mountains. Antlike outfits kept scurry- 
ing across it, voiding their loads, and 
hustling back. One fleet of 40-yard 
bottom-dump trucks was shuttling be- 
tween the dam and a couple of drag- 
line cranes. It took three bucketfuls to 
crown each truck. Meanwhile, as many 
as eight others stacked up behind it. 

‘That's the soft spot in this opera- 
tion,” Lindquist said. “With tractor 
scrapers, it’s different. Because they 
don’t have to be spoon-fed, there's not 
a second lost in cycling time.” 

Bulldozers offer an assist, I soon saw 
what he meant. We threaded a maze of 
haul roads to another loading site. Here, 
in a muddy basin, three Cat D9 dozers 


1 FELT LIKE SABU, the elephant boy, when I 
took off down the haul road with the 641. It 
‘was out of my line to drive a rig where the 
radiator fan alone can soak up 25 horsepower. 


56 POPULAR SCIENCE MARCH 1962 


FOR ALL HER 43 TONS, this huge scraper be- 
haves like a hot rod. Tying her down was easy, 
too; she even has a hydraulic retarder that 
spares the service brakes on steep downgrades. 


2, HAUL TRUCK: Pul 
the big machine tal 
Most contractors 
haul roads, both 


away from her pushers, 
off for the dump site. 
uild themselves first-class 
cut cycling time and to 
increase equipment life. On this Potashnick 
Construction job at Dillon, Colo., the 641 gets 
up to an astonishing 40 m.p.h. Then, at the 
end of the dump run, she turns into a... 


were helping out. Every two minutes a 
scraper came bobbing in from the dam, 
cocked its head for a turnaround, and 
plunged into the “borrow” pit. Instant- 
ly, a dozer buckled onto its bustle. Then, 
with the scraper’s bowl angled into the 
dirt, both outfits surged forward, the D9 
laboring like a pusher engine getting a 
heavy freight train out of town. 

In 30 seconds, black earth was boiling 
over the top of the bowl. Thundering 
hoarsely, the scraper broke away, wal- 
lowed out of the pit, and took off for 
the dam. 

Meanwhile the other D9s were back- 
ing rapidly into place to give the next 
outfit an assist. 

We watched three scrapers cycle 
through. Nobody was calling signals. 
But every operator was in the right 
place at the right time. As proof of it, 
two D9s were maneuvering into position 
for a superthrust when Lindquist point- 
ed down the haul road. “Here comes 
the 641.” 

‘The canary-yellow outfit hot-rodding 
toward us dwarfed the rigs around her. 
Her driver sat in an elephant-boy posi- 
tion ahead of her left fender, prodding 
the big V-8 beside him with a heavy 
foot. I remembered the specs: “Horse- 
power, 560 at 2,100 rp.m.; 5.4 bore by 
6.5 stroke; bowl capacity, 38 yards.” 
Some compact, I thought. 

Sitting high. Ottoman was out on 
the road, waving a washout signal. When 
the scraper belched to a stop beside us, 

[Continued on page 208) 


3. SPREADER: Up goes the apron, 

wall of the bowl, called the ejector, 
slowly forward, spilling the load over the 
smoothly and without voids. On all these sup 
serapers there's a conspicuous absence of out 
board rigging. Only the draft arms need bi 
removed to reduce width to an acceptable 10 
feet for transport on rails or highways. 


TWO-WHEEL TRACTOR 


MODEL CAPACITY ENGINE HP. 
651 dbcuyd. = VB 560 
64 38cuyd. VS 560 
6318 30cu. yd. 6 = 420 
619¢ 18 cu. yd. 4 280 
FOUR-WHEEL TRACTOR 
660 Steuyd. = VB 560 
650 Aheuyd = VB 560 
632 38.cu. yd. 6 = 420 
6308 30 cu. yd. 6 420 


TWO-ENGINE TRACTOR 


s up and down on cables 
s out to move horizontally. 


Church inches toward new site 


Raised from its original foundation and low- 
ered onto multiple parallel tracks, the 1,700-ton 


steel-and-concrete 


away. 
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Progressive Baptist ‘Ci 
in Chicago was rolled to a new site one block 
e moving job took three weeks. The 
entire project is expected to take six months. 


‘COLD WINDS blow hard 800 feet above ground, 
so window washers dress warmly. The elevator 
has a two-way radio and a chemical toilet, 


Window-washing elevator 


Windows in the new 60-story Chase 
Manhattan Bank in New York City are 
never opened because the building is 
completely air conditioned. The out- 
sides are washed from a special elevator, 
built to fit around the exterior columns 
of the building, and operated by push- 
button controls. A five-man crew takes 
a full month to clean all of the build- 
ing’s 8,800 windows. 


Scarecrow goes modern 

Resembling halloween masks, 
heads of cats now hang in Aus- 
trian orchards to drive birds 
away from the fruit. 

(Shaped from metal and patat: 
ed black, the faces have glass- 
filled cutouts for eyes and mouth 
that reflect sunlight. Suspended 
from a single cord, they swing 
and sway in any breeze, proving 
more effective, the Austrians 
say, than the former clothes- 
draped wooden crosses. 


hurch 


PS PICTURE NEWS 


Tripod for a car 


Suction cups attached to 
a car’s windshield or win- 
dow, plus a telescopic leg 
that rests on the floor, sup- 
port this new West’ Ger- 
man tripod designed for 
taking photographs from a 

‘or additional | firm- 

ness, an elastic band hooks 
under the car's dash. A 
jliding screw in the tripod“ Moneybag captures would-be thief 
movie and still cameras A holdup man who tries to snatch this bag from a 

‘The mount permits the bank messenger will be sorry. The British device 
camera to be moved close does these things in quick succession: 
to. the windshield, mini- When the messenger lets go of the handle, he trig- 
mizing reflection, so you gers a two-second time-delay switch that locks the 
can shoot roadside scenes handle on the thief's hand like a vise. Next, telesco 
as you drive. Veigel Pho ing steel arms shoot out in three directions to balk 
togeraete, Ludwigsburg, escape in a car or through a doorway. To cap it off, 
makes the tripod. a whistle blows continuously until police take over. 


No klieg lights are needed here to provide . . . . headquarters ringside seat at battlefield. 


i tht, or sky glow to transmit a picture 
Television by starlight ‘enemy night movement to a monitor 

Army engineers at Fort Belvoir, Va., screen behind the battle line. To pre- 
have developed a new TV-camera pickup sent a clear image, the tube intenelfies 
tube that needs only starlight, moon- diffused light reflected from the target. 


Testing the Granddaddy of the Compacts: 


By Devon Francis 


N A crisp day last December, 
O Poputar Sc took delivery 
of a Rambler American. It was 
the ninth in a series of cars subjected to 
punishing treatment to prepare these re- 
ports for you. It was a two-door Custom 
job with a cast-iron, six-cylinder engine 
of 125 horsepower. Without a clutch 
pedal, it came equipped with the new 
E-stick transmission [PS, Nov. '61, 
- Called the “poor man’s auto- 
ic,” this is a technically fascinating 
combination of three-speed manual shift 
and automatic clutch. 
‘The Rambler American is not the most 


popular U. S. compact car. But it’s the 
oldest. It’s the smallest. And certainly 
it’s one of the sturdiest. It is stubbornly 
unique. It refuses to conform to Detroit's 
standard pattern for scaled-down auto- 
mobiles. It doesn’t belly-down to the 
ground. It’s almost free of gimmicky 
come-ons. It carries a sassy, take-me-as- 
Lam air. 

The car looks little like the Rambler 
(see p. 63) introduced 12 years ago. It’s 
been restyled. In 1950 it measured 175 
inches, bumper to bumper. It had 82 
horsepower. It was small, cute, and ut- 
terly lonely in a slough of standard De- 
troit vehicles that were growing steadily 
longer, wider, lower, and heavier, It 


yan THE RAMBLER AMERICAN DID 


& @ es 3 


THE eae 
Total distance covered 10,002.3 miles 


Gasoline used (nonpremium). . 479.8 gal. 
Average miles per gallon. .. “28 
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Top speed ..92mp.h. 
Speedometer error 
Indicated Speed Actual Speed 
40 -38.9 m.p-h. 


per 
Repair and maintenance, 
including adjustments at 500, 1,000, 
5,000, and 10,000 miles 
Oil and fiter changes $15.30 
Lubrication | 


per mile 


10 years ago last January, Popular Science published the first 
of a series of articles on compact cars. The cars marked a new 
era in U.S. auto making. The articles were something special, too 
—they established a new kind of automotive reporting. 
Successively, we drove the Chevy Corvair, Ford Falcon, and Ply- 
mouth Valiant; then the Olds F-85, Pontiac Tempest, and Dodge 
Lancer; then the Chevy Il and Ford Fairlane. Each of them racked 
up 10,000 miles in one month—roughly a year’s average driving. 
This month we report on the little Rambler American for 1962. 


Maine: The Rambler was 
sure-footed on a snowy, 
rutted logging road. 


Minneapolis 
Micwwapot 


© Philadelphia 


e e 
KansasCity —_$t, Louis. 


@ Wichita 
@ Knoxville 


@ Oklahoma City 


© Birmingham 


e 
Vicksburg. 


Indiana: We didn’t. 


Ohio: At 9 
out of 10 " 
gas stops the 
attendant looked at 
the dip stick and 
said, “She's okay.” 


CONTINUED él 


Missouri: In one of the season's worst 
snowstorms the American paused briefly 
to get chain shoes on the rear wheels. 


eral mornings it was 
pe ice off windshield 
before the day’s driving. 


necessary I 
and window 


New York: Gas mileage at constant 
speeds was measured—as on Chevy II and 
‘airlane—with Ongara Mark 10 analyzer. 
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found a market for a few years, disap- 
peared from the showrooms, and then 
came back to improve its popularity 
amid a swelling group of vehicles that— 
since autumn, 1959—have been growing 
steadily shorter, narrower, and lighter. 

The 1962 American is even shorter 
than its ancestor—at 173 inches, by two 
inches. But it boasts eight more horse- 
power in a regulation flathead engine and 
43 more in an overhead-valve version of 
the same displacement. 

POPULAR SCIENCE purchased its Ram- 
bler from a regular dealer for $2,302. Its 
only accessories, aside from the B-stick 
automatic clutch, were a radio, heater, 
outside mirror, and front seat belts. 

Now read the PS staff's round-table 
discussion of this car: 


Fuel Consumption 


Alex Markovich: I'm surprised, from a 
look at the log, at how widely the gas 
mileages varied. 

Hubert Luckett: Not surprising when 
you consider the different driving habits 
of the people involved. 

Markovich: I managed 21.2 miles to 
the gallon on one 322-mile stretch, But 
‘one of you guys racked up only 17.1. 

Henry Comstock: That was me. It in- 
cluded 30 miles in second gear in a snow- 
storm. 

Devon Francis: Evidently I got the 
highest reading—one 339-mile stretch 
gave me 24.6 miles to the gallon. 

Howard Allaway: The gas mileage was 
good but not spectacular. I got between 
19 and 20, but I was pushing it hard. 

Francis: That 3.78 axle probably 
doesn’t help any. The car’s boxy, too. 


How Rambler American compared with PS's 62 


Rambler 
American 
Overall average miles per 
Gas mileage at constant sp 


60 mp. 


0-60 acceleration 
Top speed .. 
Total oil consum 


Rambler Was First 

of the Compacts 
Small, spirited, and easy 

on gas, the Rambler—now 


known as the Rambler 
American—was introduced 


in the spring of 1950. Tts 
100-inch wheelbase hasn't 
changed since. tts turning 
radius was only 19 feet. 
Seating five, it weighed 
2,600 pounds, The cruising 
speed was 65 m.p.h. 


There’s a good deal of wind resistance 
from that boxiness. 

Frank Rowsome: Let’s not forget that 
the oil mileage was fine. The engine 
burned less than a quart for each 2,000 


smoothly—you back off on the accelera- 
tor just a hair. 

Rowsome: Yes, but a split second after 
you start the shift. It's very easy to 
drive it adequately, but it does take care 


miles, to do it dead smooth, especially in co- 
Comstock: I put in one quart in 2,800. _ordinating the shift lever and gas on the 
Handling one-two shift. 


Allaway: Any dis- 
cussion of the han- 
dling centers on that 
E stick. 

Markovich: Right. 
And tell me why, if 
you're going to shift 
gears anyway, you 
would pay extra for 
an automatic clutch? It actually affords 
you a lot less control than a manual 
clutch does. 

Rowsome: 1 think it may make sense 
in the salesrooms. You get most of the 
convenience of an automatic for less 
money. 

Comstock: 


Stood Up 


of the 6.00-by-15 


There's a trick to shifting 


How the Rambler's Tires 


A tire expert measured tread depth 
Goodyears (rotated 
once) at 10,002 miles. Left front, right 
front, and left rear tires had lost 25 
percent of their tread; right rear, 20 
percent; spare, 5 percent. 
of projected life: 35,500 miles on four 
tires, 44,300 on five switched tires 


Luckett: Anybody 
notice that you em- 
barrassed yourself at 
least once at the start 
by hitting that long 
brake pedal for a 
clutch pedal? 

Allaway: Embar- 
rassed isn’t the word. 
I almost threw myself 
through the windshield. 

Markovich: I had trouble when the car 
was new. The shift wouldn’t stay put. It 
kept slipping out. The microswitch was 
throwing the clutch out. I had to hold 
the lever in high gear. 

Allaway: Shucks, that was a simple fix. 
It took two minutes and a screwdriver. 


is estimate 


Ford Fairlane and Chevy Il; '61 Tempest, F-85, and Lancer; ’60 Corvair, Falcon, and Valiant 


Fairlane Chevy Il Tempest F85 ncer* Corvair Falcon Valiant 
183mpg. 2U2mpg. 2025mpg. 22impg. 163mpz. 2343mpg. 2656mpg. 20.31 mpg. 
Tameg. 2omog. 
B8mpg. 
29mpg. 
216mpg. 
15.03 mpg. 
138sec,  11.2sec. 
100-plus 92 mp.h. 
4 4qt. 
$.0162 $.0203 
$.0172 3.0246 


“Lancer had optional larger engine, automatic transmission, and special “performance” axle. 
continued 63 


Kansas: Friction tape was strap 
on chrome of veering wheel to eit 
panel-light reflections in windshield. 


Francis: It’s an awkward transmission 
on a cold morning on fast idle. You have 
to tromp on the brake to keep the car 
from creeping. Or else move the shift 
lever just enough to operate the micro- 
switch, which keeps the car from churn- 
ing off on its own. 

Rowsome: I thought that the E stick 
was just a bit uneasy-making on ice. 

Markovich: Since you can't double- 
clutch, the car could use a synchronized 
first gear for mountain grades. 

Comstock: Maybe so, but the E stick 
is just what I want for starting on an 
upgrade—just use your left foot on the 
brake and your right on the accelerator. 

Allaway: It seemed to me that brake 
took a lot of leg power. 

Rowsome: And the parking brake a lot 
of arm power. 

Allaway: But the brakes were smooth 
all around, even in pulling down on a 
real hard stop. 

Luckett: The steering is much better 
than that on the older Ramblers, which 
was poor. It’s moderately light, quick, 
and pleasing. But did any of you heel 


‘The Rambler American that POPULAR 
Science drove provided dependable trans- 
tation. Like all cars, it showed some 
Raws in design and assembly. Here are 
some notations from the logbook: 
* Chrome on the steering wheel re- 
flected in the windshield 
° abe heater thermostat was hard to 


indshield wipers tended to stall 
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How Well Was It Designed and Built? 


Tennessee: At exactly 5,050 odometer 
miles, Rambler's wheels were rotated, 
using the spare, to equalize wear. 


and start skittering on cowboy turns? 

Comstock: I certainly didn’t. If the 
car’s that unstable, how did I manage to 
stay out of the ditch in that snowstorm? 
I counted 14 cars off the road. 

Rowsome: You'd said your prayers. 

Francis: Then I must have said mine, 
too. I was uneasy hitting the Pennsyl- 
vania Turnpike in a snowstorm with a 
car I wasn’t acquainted with. The truck 
traffic was terrific. But she gave me no 
trouble at all. 

Markovich: 1 was forced off a two-lane 
road on one occasion by an oncoming 
car on a curve. The shoulder was soft, 
too. But the Rambler kept its feet. 

Allaway: All told, it’s a solid-handling 
car. I felt comfortable cruising between 
60 and 70. It kept firm on wet roads with 
an occasional skim of light snow or ice. 


The Ride 
Francis: The ride’s hard, period. 
Rowsome: The car's sprung hard, all 
right, but isn’t there a reason for it? Put 
it in your garage and see how really tiny 
[Continued on page 190) 


when working under acceleration loads. 

* Door latches pinched careless fingers. 

+ Vent panes were noisy at high speed 
even when shut tightly. 

On the other hand, the car was un- 
usually free of rattles, except for a shift- 
linkage clatter on sharp bumps. 
after a 200-mile run in a downpour, the 
car did not leak a drop in either the pas- 
senger compartment or trunk. 


New Pontiacs set speedway records for stock cars 


With the help of a fork lift, two 1962 
Pontiac sedans recently broke three 
stock-car records at the Indianapolis 
Speedway. They were: 107.787 m.p.h, for 


Out goes the can opener 


‘Two new self-opening cans may make 
your can opener obsolete. Pull a metal 
tab on one, and the whole top comes off. 

the other, a beverage can, lifting off 
the tab opens a pouring spout, like that 
made by a beer-can punch. Called “Pull- 


tops,” they're made by Can-Top Ma- 
chinery Corp., Philadelphia. 


a 24-hour run; 113.292 for 500 miles; 
122.132 for one lap, Fork-lifting the en: 
tire car enabled pit crews to change all 
four tires during 40-second stops. 


Gold roof shines out on church 


A gold-anodized aluminum dome adds 
beauty to the new First Methodist Church 
in Riviera , Fla. It’s said to be the 
first time geodesic construction has been 
used for a church. The dome is 85 feet 
across and covers a_6,300-sq.-ft. floor 
space that can seat 552. Its height at the 
center is 1414 feet. 

65 


How Coin Machines 
Detect 
Phony Money 


Mechanical cunning has given vending machines a fussy 
appetite that refuses to digest anything but the real McCoy 


For about a second, you'll hear a series of metallic 

clunks and gurgles while the machine decides if the 
coin you deposited is a product of the U.S. Mint, or if you 
make your own. 

‘The mechanical money manipulator that separates the 
bogus from the bona fide is the latest weapon in a battle 
that started more than a half-century ago be- 
tween machine makers and those who consider 
the robot salesman a challenge. These slug- 
rejector mechanisms—some companies call 
their products coin acceptors—are miniature 
but highly sophisticated testing laboratories. 
They gobble up nickels, dimes, quarters, and 
perhaps pennies and halves as well, depending 
on design. They run each coin through an ob- 
stacle course of tests, spot the specious specie, 
accept the authentic, and spit slugs back at 
you as fast as you can shove them in the slot. 

It wasn't always that way. Early in the cen- 
tury, when vending machines were just com- 
ing into general use, the country was a 
machine slugger’s paradise from coast to 
coast. The early robot retailers would gulp 
down almost anything roughly the right size; 
the slug didn’t even have to be metal. One 
operator found his machine empty of mer- 
chandise. The cash box was damp, but empty. 
He finally discovered the secret. One pains- 
taking slugger had made a batch of nickel- 
size molds, filled them with water, frozen 
them. He could clean out a machine in min- 
utes. Furthermore, the evidence melted almost 
immediately. 

a an Other slugs were easier to carry than ice and 
saaaeat' Malate aa worked just as well. By the late 1920s, light- 
thine is thie acceptre. fingered linotypists could make a mold and, from the molten 
ject mechanism. At metal in their machines, cast a pocketful of slugs automati- 
eft: penny, foreign cally. Iron washers the right size would work in many ma- 
coins, washer, subway chines, as would aluminum mills used to collect taxes in 
spat out. At right in pie. Some states, fiberboard tokens, and a variety of homemade 
ture: honest dimes, phony cash. 
nickels, and quarters. Claud Trieman, President of Coin Acceptors, Inc., one of 
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By C. P. Gilmore 


D™ a coin into a soft-drink or cigarette machine. 


the leading manufacturers, told me how he remembers see- 
ing some kids in his neighborhood “make money.” They 
simply put nickels on a street-car track, turned them over 
after each car passed, and measured them against a genu- 


ine quarter until they were the right size. 


Not everyone was so ambitious. But no matter. If you dred 
didn’t want to make your own, it wasn’t hard to find a com- 
mercial product. Pulp magazines of the day carried blatant 


TO CATCH MOTORISTS 
who pitch bogus money 
into automatic coin 
collectors, the New 
York Thruway recently 
stationed cops behind 
one-way mirrors atthe 
toll booths, One hun- 
and fifty people 
were arrested during a 
two-week period, 


ads for slugs the size of a dime. Price: 10 for a penny. The 


ads shouted in bold type: NoT TO BE USED IN 
VENDING MACHINES—just in case any reader 
was slow to catch on. 


Abour that time, a young New Englander, 
who was to play an important part in the 
battle against sluggers, entered the scene. The 
time: 1928. Nathaniel Leverone, a slim young 
man waiting for an elevated train in Chicago, 
put a penny into a platform scale. He weighed 
208 pounds. Startled, he stepped on another 
scale, deposited another coin, found that he 
now weighed 70. A penny in a chocolate ma- 
chine produced a dull clunk, but no candy. 
Madder by the minute, Leverone put a fourth 
coin into a peanut machine. “Out came six 
moldy objects I wouldn’t have fed to a billy 
goat,” he said later. 

Leverone figured there must be room in the 
world for a firm that would make and operate 
an accurate, honest, reliable vending machine. 
He put up $5,000, found 11 friends willing to 
do the same, and established the Automatic 
Canteen Company—today one of the giants of 
the industry. But Leverone’s young company 
almost didn’t make it. He hadn’t counted on 
the slug menace. 

Leverone was in trouble before he knew it. 
He soon found he was taking in more slugs 
than money: $30,000 worth the first year. 
Automatic Canteen, along with other firms in 
the business, went to work in earnest to beat 
the sluggers. 

Most machines at that time used a coin-col- 


RUIECT 


ACCEPT 


GOOD NICKEL, having passed through 
all the hurdles of the obstacle course, 
reaches the accept slot (via colored 
line). But bad coin or slug takes one of 
the other two paths (broken or solid 
black line). It is rejected if it is too big 
or too small, too thick or too thin, too 
light or too heavy, warped or perforated, 
or made of the wrong alloy. 


CONTINUED tH 


For some reason, many otherwise honest people consider 


lecting slide. You put your coin in a circular hole, shoved 
the slide and coin into the machine. The first improvement 
on this easy-to-beat mechanism: a magnet next to the slot 
where the coins dropped. It jerked iron slugs out of the 
track and into the rejection chute. Next, a three-fingered 
probe was installed to grab washers. 

But slug makers were clever. Each new rejection device 
was followed at lightning speed by a slug that would get 
past it. In fast order, machine designers added a small an- 
vil on which coins had to bounce. A coin too hard or too 
soft, too elastic or not elastic enough, bounced out. A set of 
iron fingers made precise measurements of the coin’s diam- 
eter and thickness. 

Next, engineers figured out a way to measure a coin’s 
electrical resistance—and thus its metallic content—using a 
purely mechanical system. 

Here’s how the ingenious system—which is used in all 
rejectors to this day—works: 


Accom that gets through the sizing mechanism and past 
the fingers that jerk out washers now falls on an in- 
clined plane. As it rolls down the decline, it passes be- 
THE OLD MILL was man- tween two magnets, then shoots off the end of the inclined 
ufactured in 1916. For plane in an arcing trajectory determined by its speed. If it 
handful of peanuts and iS traveling at the proper speed, it hits a small anvil at 
the chance that. the exactly the right place, bounces into another carefully cal- 
rotating mill might culated arc, and falls precisely into an “accept” slot. 
scoop up a novelty. If the coin is of a magnetic substance—iron, for example 
~—it never gets past the magnets. It sticks there, then is 
thrown into the rejection chute when the customer presses 
the coin-release button. But even if the coin is nonmagnetic 
—silver or copper, for example—the magnets play an im- 
portant part in testing it. 

As the coin rolls between the magnets, it acts like a small 
electrical generator. It is, in effect, a piece of metal cutting 
magnetic lines of force—the same thing that happens in a 
generator. This sets up small electrical currents—called 
eddy currents—in the coin. The eddy currents produce 
magnetic fields of their own which tend to oppose the mag- 
netic fields of the fixed magnets. The net result: The two 
fields fight and the coin is slowed down. 

Furthermore, the better the conductor a particular coin 
is, the greater the eddy current that is induced and the 
more the coin is slowed down. 

When it rolls off the end of the inclined plane, if it is not 
rolling at exactly the right speed, it sails into the wrong 

trajectory and is rejected. The test proved to be extremely 
COLLAR PUTTONS | GL sensitive, so that a minute change in a coin’s metallic com- 
urchased for a nickel Position would cause it to be rejected, even if its size and 
from this coin-operated weight were perfect. 
device back in 1905. The magnetic-resistance test worked so well that by the 
time of the Chicago World’s Fair in 1933, machine opera- 
tors thought they had the slug makers beat. But a strange 
new development began showing up—not only at the fair 
but all across the country. Machine after machine was 
found empty of both merchandise and money. 
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beating a coin machine not dishonest but just a game 


ETERE'S what was happening. Crooks were drilling tiny 

holes in coins, attaching a fine thread. They’d drop the 
coin in the slot, get the merchandise, and pull the coin back 
out. A machine could be emptied in short order this way 
without depositing a single coin in the till. 

To fight the trick, engineers put snippers in all machines 
to cut the string. “When somebody figures out a way to 
beat the machines,” said Leverone, “it goes from coast to 
coast in a flash. We lost a fortune before we got snippers 
in all of our machines.” 

Over the years, as slug makers have designed better and 
better homemade money, coin acceptors have been contin- 
ually improved and refined to meet these threats. One of the 
biggest improvements came in the middle 1930s, when an 
engineer named Ben Fry thought up a clever gadget called 
a cradle, now standard in all machines. It’s nothing more 
than a pivoted plate with two pins attached. A coin falls be- 
tween the two pins. If it is the right weight and size, the 
plate pivots and drops it in the proper chute. Otherwise, it 
is rejected. The cradle, in effect, weighs a coin and checks 
its diameter faster and more accurately than any device 
previously used. = 

It also made possible today’s versatile rejector, which EARLY VENDOR deliy- 
can accept three or four different coins—dimes, nickels, and ered _a stick of ‘chew- 
quarters, for example—all through the same slot. Each coin in gum from between 
simply falls through the quarter, nickel, and dime cradle, in thing roughly the right 
that order, A coin won't be caught and pivoted through the size’ would’ make 
proper accept channel until it hits the right cradle. work, "Today's coin 

Although slug rejectors were pretty good by the late ’30s, machines are consider- 
designers have continued to work to make them even bet- . ‘ 
ter. Shortly before World War II, a number of peculiar 
silver-whitish slugs began showing up around Canton, Ohio. 
They were getting through the coin rejectors, and operators 
were in trouble. About the same time, copper slugs the 
size of a quarter began to be accepted in West Virginia by 
coin machines that should have known better. Engineers 
got busy on both problems. 


"THE metal in the white Ohio slugs, they found, was 
German silver, a mixture of copper, zinc, and nickel. 
It was traced to a nearby tableware plant where some em- 
ployees had made a die and were punching out the worth- u 
less wampum from scrap. The West Virginia slugs were 
made from a rare, super-refined copper stock that was used 
in nearby electronics plants. 
In both cases, the remedy was the same. The slugs, ex- 
pertly made, were accurate enough in size and weight to 
get through. Their electrical resistance was close, too, but LATE _19TH-CENTURY 
engineers found that they just barely passed this test. The  §w machines like this 
answer: stronger magnets. These separated the trajectories {f,.n°"4qn. rMyuny Sta 
of genuine and fake quarters a little more, and did the postcards, stamped. en- 
trick. Velopes, and notepaper 
Robot salesmen are still not perfect, but it takes a real but were easily fooled 
expert to fool them these days. And machine designers i! jeng. «Henny 
continue to look for ways to make them even better. Back 


(Continned on page 206] 
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ROCKY AND MOUNTAINOUS TERRAIN is no problem for a Bug. 
rice, with three-speed gearbox, 5.38 rear end, and 
i $1,650, Brawny Bug, a $150 option, offers tandem transi 
ix forward speeds, Ii 
, and LOI 
plenty of head room for tall 
texral with fram 

lined at 50 m.p. indo more. Tran 
are same as built for use in popular fu 


Crosley Engine 
Sparks 
Cross-Country “Bug” 


TUG VERSION has many commercial and in- VINYL BODY ENCLOSURE makes the Bug an 
dustrial uses. Priced at $1,800, it comes with all-weather car. Other available extras include 
standard overengine seating, heater. power takeoff, dual rear wheels, 13- 
and ing used to inch tires, and electric winch. Crofton’ also 
ferry luggage from plane to airport terminal. sells parts for all Crosley engines. 
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'O TINY it can be carried in a pick- 
up, so gutsy it can run at highway 
speeds, so agile it can slog through 
sand and mud, so useful it totes a half- 
ton payload—that’s the Crofton Bug. 
Built in the five-acre plant of the 
Crofton Co. in San Diego, this abbre- 
viated vehicle (wheelbase is a skimpy 
63 inches) first caught on with lumber- 
men and sportsmen in the Northwest. 
Now its owners include prospectors, 
lifeguards (with high-flotation tires it 
scoots over loose sand), ranchers, and 
farmers. 

At airports, the Bug hauls baggage 
and even tows light planes. It plows 
snow, hoists winch loads, and carries 
foursomes around golf courses. It’s 
even been recruited into the Air Force. 
A model with smaller tires and a plat- 
form body—called the Tug— transports 
people and materials in industrial 
plants. 

The Bug line had its start four years 
ago when W. Burke Crofton bought 
the rights (and $2 million inventory) 
to the old Crosley auto engine from 
the Twin Coach Co. Crofton got Rob- 
ert W. Jones, then an engineer with 
‘Twin Coach, to convert the engine 
into a successful marine inboard. 

Jones had also worked for Packard, 
GM, and Rolls-Royce. In his spare 
time he cobbled a Crosley engine into 
a small chassis and used the result as 
a family runabout. After seeing it do 
its stuff, Crofton ordered more cars 
built and tested. From these he fixed 
on the models now on the market. 

The Crosley engine, now called the 
Crofton 44, is an oversquare (24-by- 
21-inch bore and stroke) in-line four 
with 9:1 compression ratio. At 5,200 
rp.m., the little mill develops 35 hp. 

A more powerful version is bored 
out to 53 cubic inches. With 10:1 com- 
pression ratio and dual carburetors, 
the Crofton 53 turns up 45 hp. This 
one costs $165 extra. 

Prorated service is available to Bug 
owners. Crofton mechanics will over- 
haul the engine, clutch, and transmis- 
sion of a Bug (removed and shipped 
to the factory) for a flat rate of $12.50 
for each month the vehicle has been in 
its owner’s hands. Exchange units are 
also available for owners who are in 
a hurry.—Harry Walton. 


CROSLEY ENGINE has five main bearings. Block 
is cast iro Dlogem is aluminum alloy, Over- 
head cam, driven by spiral gears at both ends of 
a vertical shaft, eliminates the need for push 
rods and rocker arms; valve clearance is adjusted 
by inserting shims in’ cam followers. 


u | ZT 


TANDEM TRANSMISSIONS give the Brawny Bug a 


lowlow satio of 124:1 for tremendous pullin 

units have synchromesh in secon 
End high gear. Caution; Don't put both gearboxes 
in reverse—unless you want to go forward. 


ae 
DRIVER'S COMPARTMENT includes all standard 
instrumentation such as speedometer; indicator 
lights for generator, oil pressure, and temperatures 
high-beam switch; turn signals; and one wind 
shield wiper. Hand brake holds by toggle action, 
adjusts by turning a knob on top. 

I 


CONTENDERS FOR THE CROWN? The Carousel, left, seems to have copped it. 
Actually, that's a slide tray. Movie projector, right, uses cartridged film. 


Sit back and enjoy yourself— 
New Projectors Put 


ONE ROTATION OF SIX FUSED CAMS triggers 
10-step sequence: 1) Shutter blades scissor 
together to, cut off light path; 2) toggle rotates 
indexer to forward position (unless reverse but- 
ton is set); 3) lever lifts projected slide back 
into tray; 4) locator key retracts from between 
pins; 5) indexer pivots to position shown in 
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phantom outline, rotating tray one pin space; 


6) locator key slips een pins again, to 
lock position; 7) pressure pad pulls back from 
gate rails; 8) lever drops, letting slide fall into 
rojection position; 9) pressure pad closes to 

Id slide squarely against gate rails; 10) 
shutter blades open to let light beam pass. 


s 
SHUTTER DISK 


rt) 


—~ 5 (on 


FRAMING: 
ADIUSTMENT 


ROOM LIGHT 
SPRING REEL 
SOCKET FOR POWER va 


OFFSET LAMP, in rear view, has shield behind 
filament to direct beam through partition. Car- 
it is the cooling fan; belted to it is triple-slotted _tridge (foreground) has recess into which a 
shutter disk that whirls past the aperture. mirror pivots to bounce light through film loop. 


On the Whole Show 


Kodak and Technicolor models 
—one for slides, one for movies 
—move in mysterious ways. 
Here’s the PS report on them 
By Alfred W. Lees 


T= two new projectors staring 


across at each other on the op- 

posite page are not competing for 
the same loving cup. The little num- 
ber on the right is, despite appearances, 
an 8-mm, movie projector. It’s so style- 
conscious that it has renounced the 
Mickey Mouse ears that have always 
identified the breed. These external 
reels are replaced by the cartridge lying 
in front; it slips into a pocket behind 
the lens. 

‘The big job with the crown is a slide 
projector whose trays (that crown is one 
of them) are “played” and changed like 
fat phonograph records, then stored on 
a book shelf like a set of encyclopedias. 

Both projectors are revolutionary in a 
double sense: Each represents a radi- wiry cartRIDGE IN PLACE, turning ON button 
cal departure from familiar design—and |ights projection lamp and pivots an angled 
each spins its pictures in a circle. mirror into recess behind film loop. Cam jigs 

In each case, this ring-around-the- claw up and down, in and out of sprocket 
rosy has distinct advantages. The movie les; to pull strip past pressure plate, frame 


A Aosstet = Vi€ by frame, as synchronized shutter disk spins, 
machine—Technicolor’s 800 “Instant”— Film pushes itself back onto outside of coil. 
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THE SCREEN’S NEVER BLANK with the Bell & 
Howell Tandem-N twin lenses are 
art of duplicate optical systems, flanking 
S0-watt lamp. Sliding iris Blade slowly fades 
out one slide whi in the next, for a 
lap-dissolve effect that gives movielike con 
tinuity, Up to $4 slides are loaded alternately 
into left and right tray compartments, $300. 


CORRECTIVE EDITING DURING SHOW is possible 
on the canes Ti—even though tray is 
tunnel-feed t; Top cover slides back to re- 
veal slot pix th which slide can be inserted 
or Lorrie Other slots permit manual show- 
ing of 2-by-2 and 2%-by-2% mounts or half a 
stereo slide, Mixed mounts need no refocus. 
Auto-timing from 5 to 60 seconds. $140. 


and out of the Honeywell 651 
claws and levers. A steel chann 
cardboard, plastic, 9 or glass mount 
magnet di slide into project 
novelties: optical adjustment and alternate tray 
adapt for 2%-by-2% mounts; all controls are 
remote, aren't duplicated on case. $210. 
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Each of these new projectors 
also boasts an innovation 


rewinds as it projects, eliminating that 
finger-tapping lapse between reels. Film 
isn’t shunted from spool to spool in a 
long ribbon. The ends are spliced to 
form an endless loop coiled inside a 
clear-plastic cartridge. You're spared the 
fuss of weaving the film through a com- 
plex of sprockets. 

The circular tray of the slide projec- 
tor—Kodak’s Carousel—holds such a gen- 
erous load (80 slides) that one tray 
makes a good evening’s program. And 
the gravity feed (slides march around 
until they drop into the projection slot) 
assures jamproof action. 

The gentle touch. Both projectors 
treat your treasures with respect. When 
you own an 800, your movie film comes 
back from Technicolor processing al- 
ready cartridged—sealed from dirt and 
fingerprints. And since the only me- 
chanical prod to engage the perfora- 
tions is the film-advance finger, there's 
no possibility of shredding or snapping 
film in a tug-of-war between sprockets. 

The Carousel handles your slides with 
like tenderness: No angry claws force 
defective mounts into position. If one 
sticks halfway in the gate, you can eas- 
ily retrieve it by lifting the tray. The 
Carousel even bathes slides with warm 
air so they won't pop out of focus when 
they drop into the hot projection beam. 

As for lenses, an f/1.5 zoom is stand- 
ard on the 800—so you can fit image size 
to screen area without dragging the pro- 
jector back and forth. For the Carousel, 
a zoom lens is $30 extra; with the stand- 
ard 5” £/3.5 lens the price is about $140. 
The 800 is just under $100. 

Setting up a show has never been 
easier. Both projectors cater to lazy or 
fumble-fingered adults. These are the 
people who get sold foolproof, automatic 
cameras capable of giving wall-size color 
stills or movies—then never get around 
to owning a projector. They squint into 
hand viewers or knock heads in front of 
table-model screens. The statistics are 
hard to believe: Technicolor executives 
told me that only one out of eight buy- 
ers of 8-mm. cameras gets a projector! 

(Conti 200 


Television doctoring 


A portable TV camera to 
help victims of highway 
accidents is demonstrated 
above by Paris gendarmes. 

Tt can transmit close-ups 
of victims and their in- 
juries for viewing by doc- 
tors on their office or home 
screens. The doctor is then 
able to give first-aid direc- 
tions and supervise removal 
to an ambulance. 


Adjustable bumper 


Some garages in Brus- 
sels, Belgium, now use tow 
cks equipped with rub- 
ber bumper attachments for 
pushing stalled autos. 

‘The height may be raised 
or lowered to fit the rear 
bumper of any car, even the 

popes 
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Pedal-pushing recharges battery 


Should the lights in a fallout shelter go out, a ride 
on this stationary bicycle might put them back on 
again, Housed in its frame is a combination transistor- 
ized inverter, and converter. House current flowing 

rough the Dynamic Shelter Cycle keeps an ai 
storage battery fully charged. pinnae 

When the electricity goes off, the unit provides cur- 
rent for 200-300 hours to operate fluorescent lighting, 
air-filtration pumps, and other emergency needs. Five 
minutes of pedaling for every hour of electricity con- 
sumed recharges the battery, The device is made by 
Dynamic Instrument Corp., Syosset, N. Y. 

1) 


Skin diving 
for gold 


Skin divers in central 
California’s gold country 
have combined their favor- 
ite sport with prospecting. 
Weekends and holidays you 
can find them camping near 
the banks of gold-bearing 
rivers, working singly or in 
pairs to separate gold from 
rocks and sand in the 
stream beds. 

Eceaianent usually con- 
sists of a gasoline engine 
of about three horsepower, 
driving an air compressor 
and small pump mounted 
on a floating truck-tire in- 
ner tube. There’s also an un- 
derwater sluice box through 
which sand, gravel, and wa- 
ter are pumped. From time 
to time, a diver brings up 
the sluice box, cleans it out 
on the shore, and dumps its 
contents into a bucket for 
later panning. 

This is the pay-off. As 
the diver pans his take, he 
flips out sand and gravel 
with a rotating motion, 
leaving the heavier gold 
and residue in the bottom. 

If he’s had luck, he may 
find as many as 30 bits of 
gold, some of them nuggets 
the ‘size of a small pea. 
When he’s rid of the ref- 
use, he caps his yield in a 
jar, and dives for more. 


PANNING THE TAKE is last step 
in gold-hunt skin diving. A lucky 
diver may get as many as 30 
pieces in one panning. 
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New accelerator works on air 


A pneumatic throttle, shown at left both 
in cutaway and assembled, eliminates the 
levers, springs, and cables of the usual me- 
chanical linkage in a car. 

Developed in England by Dunlop, the 
system uses trapped air to transmit signals 
from the driver's foot to the engine. A but- 
ton on the floorboard is connected by flex- 
ible plastic tubing to a diaphragm actuator 
linked directly to the carburetor. 


PS SECT ume NEWS 


HOMEMADE SHEET-METAL SLUICE BOX looks like | UNDERWATER SLUICE BOX (bottom of photo) is 
ordinary downspout, but has cleated box at set by skin diver on rocky ledge at bend of 
exhaust end (left) to trap heavy gold and let stream where channel rushes against wall. 
most of sand and gravel through. Engine, Other likely places for gold deposits are deep 
pump, and compressor float on inner tube. holes near large sand bars at bends. 


BIGGER OPERATORS may do sluicing above LONG SLUICE BOX, open at top, has extra length 

water, use two skin divers to direct suction for greater capacity—and better trapping of 

hose in bed of stream. This rig, worth $1,500, large particles. Cleats on bottom, like those in 
run by four partners on Stanislaus Rivei smaller boxes, hold back heavy bits of gold. 


Car telephone leaves hands free 


A pivoted boom microphone replaces the con- 
ventional handset in the automobile telephone at 
right. Like other car phones, it operates through 
telephone-company base stations. A  receiver- 
transmitter is mounted in the trunk and a con- 
trol head on the dash. A light and a buzzer warn 
of a call. The driver presses a foot switch near 
on peed tht dimmer to talk, releases it to listen, 
AChieverfone, it’s produced by GM’s AC 
oe Plug Division. 


Banking into turn, Westinghouse test car defies inertial forces—disconcerting to the driver 


When the road gets 
rough, wheel and 

body part company 
DRIVING OFF A RAMP at 40 


m.p.h. produced only a slight 
left 


vertebrae—at 30 m.p.h 


a —— 


ee 
———" 
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until he gets used to it. 


TIME EXPOSURES taken with 
lights attached above wheel 
wheel disk 

Mercury (up- 

per photo, below) and sta- 


bilized test c 


Ne 
oscillated considerably less. 


This Car Banks 
Into Turns 
Like a Plane 


The magic is a new stabilizer that uses 
engine power. Bonus: It keeps the body 
level regardless of bumps and potholes 


By Alex Markovich 


NYONE who knows a drive shaft from a dachshund 
can tell you that a car tends to roll, or lean out, on a 
curve. But the news release on my desk claimed— 

with no trace of tongue in check—that Westinghouse had 
developed a car that banks into turns, like an airplane. 
‘There was some stuff about an “active” hydraulic suspension 
that uses power from the car engine to stabilize the body, 
no matter what the motion of the wheels. 

To further strain my credulity, the release stated that the 
system offers superior handling’ as well as extremely soft 
ride, Both. Together. 

I took the offending release to the editor. He raised his 
eyebrows in disbelief. 

Next morning I found my- 
self on a plane bound for 
Pittsburgh and the Westing- 
house Research Laboratories. F 

There I was greeted by rn 
W. O. Osbon, a section man- 
ager in the electromechanics 
department and director of 
the suspension project. 

“Does your car really bank 


into turns?” I asked. I felt as 
if I were inquiring whether 
there really was a Santa Claus. 
Osbon pulled a blueprint from 
his desk and handed it to me. 

“First let me explain how 
our suspension works,” he 
said. “Then you can drive the 
car and see for yourself.” 


—_ 


k 


BOUNCING THE ENDS of the test 
car was practically impossible, 
as the author found out. The 
powered suspension felt harder 
than that of the notoriously 
stiff-riding Morgan sports car. 


Ordinary springs and shock 
absorbers, he reminded me, are passive. All they can do is 
damp out some of the body motion initiated by the wheels. 
But when the Westinghouse-stabilized car goes over a pot- 
hole, the wheel is forced down hydraulically. The body 
tends to remain level. On a bump, the opposite happens: 
‘The wheel is lifted in the direction in which it must move 
anyway. The wheels no longer react passively to road ir- 
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Controller-Actuator 
Unit Looks Like 


smal Bost (center) surrounded 
by is the controller. It 
cocaine Ss saoblle toeetin naxins 
ber that activates the shock- 
absorberlike actuator at right. 
Actuator, unlike shocks, stands 
almost vertically, since the sys- 
tem must respond to lateral 
acoelerations. Much of the tub- 

iminated during 
further ASE 
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cover Soret in arese shows the spring- 
mounted inertia member. . 


Ol RESERVO 
right), filled wi 
ic-transmission fluid, perch- 
es high in the engine com- 
partment for easy checking 
of fluid level. At lower left 
is pressure gauge and 
crankshaft-driven oil pump. 


PILOT SUPPLY 


Main Oil-Pressure System Feeds 
All Four Controller-Actuator Units 


regularities. They are raised and lowered under power. 

The control valves. In the maze of oil lines and other 
spaghetti on the blueprint, Osbon pointed out four con- 
trollers, one at each corner of the car. Each controller, he 
explained, contains a two-pound weight, or inertia member, 
set on a spring. When the rate of the car’s vertical motion 
changes or when the car’s body tends to stray from a level 
position—because of road irregularities, rolling out on curves, 
nose-diving during braking, or leaning on high-crowned 
roads—the weight pivots. As it does so, it opens or closes 
valves that control oil pressure in a hydraulic actuator. 

The system has four actuators, also one in each corner, 
in place of shock absorbers. Within each actuator is a piston 
connected to a road wheel. If pressure drops, the piston goes 
up and lifts the wheel. If pressure rises, the piston is forced 
down along with the wheel. The oil pressure for all four 
corners is provided by a single hydraulic pump driven by 
the car engine. 

Each two-pound inertia member generates the equivalent 
of about 4,000 pounds of weight at its actuator. Thus a syn- 
thetic mass about four times greater than the mass of the car 
is created, giving the same effect as if the car’s weight were 
increased by a factor of five. In other words, the “bounce” 
frequency of the body on the car’s stock springs is the same 
as if the springs were made five times softer. 

When a conventionally suspended car corners, centrifugal 
force tends to lift the inside wheels and throw most of the 
car’s weight onto the outside wheels. A sway bar reduces roll 

[Continued on page 194) 


How the 
stabilizer works 


PUMP provides pressure 
to all four comers of 


(right) delivers momen- 
tary surges of fuid that 
might otherwise exceed 
pump capacity. Piston 
area of actuator (bot: 
tom left) is twice that 
of rod area. Thus aver- 
age pressure in lower 
cylinder is twice that 
of upper cylinder, and 
equal to the supply 
pressure of 1,500 psi. 
Oniy the uppereylinder 
pressure is varied for 
Fide control, simplifyi 
the system,’ Two-pound 
inertia member 
on fritionless iat inne 
damped 
dashpot undevueath? Bi 
metallic damper orifice 
controls dashpot resist- 
Sees nhereationt, 
insuring constant damp: 
ing even under extreme 
temperature changes, 


RECESSES IN SIDES of pickup bed hold tools 
and battery. They, as well as the rear engine, 
will be hidden from view by chromed covers. 
The tail lights came off a VW bus. 
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“Beetlebomb” pickup 


From, the front, it’s just another of 
those ubiquitous German “beetles.” But 
one peek aft, and you'll think the elves 
of the Black Forest had a field day. 

The high jinks started when Joe Vit- 
tone of Riverside, Calif., and his son 
Darrell_(in photo above) got tired of 
their ’55 Volkswagen sedan looking just 
like its 600,000 brothers. With the help of 
a body shop, they cut away the rear of 
the passenger compartment and molded 

le pickup bed in its place. 
Wheels are Poreche: shocks, Gabriel. in 
front, Koni at rear. Tiny aluminum flakes 
in the lacquer give a dazzling finish. 

The mild-mannered power plant was 
bored and stroked, and now boasts a 
ported and polished 9:1-compression-ra- 
tio head, high-lift camshaft, and Paxton 
supercharger. With an alcohol-fuel mix- 
ture, its output tops 80 hp., more than 
double the stock figure. 


Insulating a bridge 
against freezing 

Illinois tollway authorities 
insulated the underside of the 
bridge at left to prevent for- 
mation of ice on its surface 
earlier than on its approach 
road. An inch thickness of a 
new urethane compound was 
applied with a blowgun. It is 
said to be the equivalent of 
from two to five feet of earth 
beneath the surface of the pave- 
ment on the approach. 


Inoculation by 
hydraulic pressure 

‘A hydraulic gun fires im- 
munization shots into the 
arms of Navy patients with- 
out needle or syringe. 

A jet of vaccine .0051 
inch in diameter (about a 
hair and a third) is driven 
into the skin by 16,000 
pounds of pressure. It trav- 
els 150 feet a second fast- 
er than a pistol bullet, but 
feels to the patient like a 
fap ay a finger. 

inder test by the Navy 
for eight years, the in- 
strument has used to 
control a yellow-fever epi- 
demic in the Sudan, giving 
108,000 injections in 75 
days, a feat that would 
have taken years by other 
methods. The gun cost 
$2,000, is made by R. P. 
Scherer Corp., Detroit. 


Sports-car racing in the Soviet 
Unmuffied, crackling exhausts sounded 
in the heart of Moscow recently as Rus- 
sian motor racing showed signs of coming 
of age. Crude, fenderless specials were 
freely mixed with standard production 


Monkey in a squirrel cage 


Running about and playing in a slowly rotating hol- 
low plastic globe is fun for this monkey. It’s also an 
aid to scientific and medical research. 

Exposed first to slight radiation, such as might be 
encountered in space or in nuclear warfare, the mon- 
key exercises under the watchful eye of a researcher 
at the University of Tennessee 
Memphis. Its reaction at various fatigue levels also 
helps in evaluating new antifatigue pharmaceuticals. 


ledical Units in 


models. But. entries were divided a 
cording to displacement of their modi- 
fied stock engines, with large Zims and 
Volgas in one class, tiny Moskvitches in 
another. The course snaked around Lenin 
Stadium, a swimming pool, and a smaller 
stadium in Luzhniki Sports Park. 
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“’d like to see them make i 


PULL-OUT HOSES on bathtubs, like those on 
kitchen sinks. They'd be fine for rinsing out the 
Le or for jetting and shampooin; B yoqneters- 
—Mrs. G. K. Williamson, Bedfo 


BRAKE-INSPECTION PORTS on car and truck 

wheels. Removing the hubeap would expose the 

port in the brake drum for checking lining wear. 
. Baker, W. Lafayette, In 


MADE-FOR-THE-JOB FUNNELS to fit wide-mouth 
and regular vacuum bottles. They'd also have 
large enough bottom openings to handle thick 
soups.—Mrs. Alex Mitin, Bay Port, Mich, 


PICK-UP SHEETS OF METAL FOIL in boxes. With a 
choice of small, medium, or large sheets, there 
would be less waste than with one-size rolls. 
—Leon Holub, Island Park, N.Y. 


TWO-FACED RULERS marked on one face with 
measurements from the midpoint outward. 
They'd make it easy to determine the center be- 
tween points.—R. E. Solfest, Eau Claire, Wis. 


Everyone has his own pet idea of a gadj 
like to see in general tse, What's yours 
for each one published. Please use Gover 


wat he would 


posteards 


Editor, Popular Science, 335 Lexington 
your name and addrees clearly. Con= 
Acknowledged or returned. 


‘only. Sead to 
fAve., NYC 17. W 
tributions cannot 
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Sod and goal posts turn meeting hall into gridiron 


The 360-foot-long Convention Hall in 
Atlantic City, NJ., was converted last 
winter into a football stadium for a 
game between local high-school teams. 
The floor was covered with four inches 
of sod, and goal posts were erected 


against the stage seen in right back- 
ground and in front of seats in left fore- 
ground. The arena’s 300-foot width al- 
lowed space for stands along the side 
lines; a 137-foot roof height—equal to 13 
stories—gave players pun 


Lift bridge for island traffic 

‘The new. $4,000,000 Kingsferry lift 
bridge provides the only highway and 
rail link between the Isle of Sheppey 
off the mouth of the Thames and the 
British mainland in Kent. Its 90-foot- 


long, 465-ton lift span is raised by mo- 
tors in a minute and a half to the top 
of four towers 95 feet above high tide. 

The 650-foot bridge replaces an older 
one that has now been demolished. It 
carries railroad tracks, automobile road- 
ways, and a pedestrian path. 


"ARTIFICIAL ISLANDS» 
<8 
‘SHOAL 
GHANA 


Chesapeake Bay Bridge-Tunnel, world’s longest, will be combination of trestle, undersea tubes, 


17-Mile Highway Crosses 


PS takes you to see an engineering wonder in the making— 
from air, water, and the decks of monster seagoing machines 


By Alden P. Armagnac, with photos by W. W. Morris 


IHREE gigantic machines, 150 to 

180 feet long, are striding, rolling, 

and swinging themselves across 
the mouth of Chesapeake Bay. In as- 
sembly-line fashion, they're building a 
highway over virtually open sea. 

Where the strange procession has 

passed, a concrete trestle with a two- 
lane roadway now rises 30 feet above 
the waves. It will form the major part, 
12 miles, of the 17.6-mile Chesapeake 
Bay Bridge-Tunnel—an engineering won- 
CONCRETE TRESTLE, glimpsed from plane, is 
being erected by seagoing machines advanc- 
ing in distance. Starting point just off- 
shore left gap that will be closed later. 
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high spans. It dwarfs three-mile Hampton Roads Bridge-Tunnel (upper left) completed in 1957. 


- Over and Under the Sea 


iS of concrete 
measure 54 
inches in diameter and 
up to 160 feet in length, 
Every 75 feet, a row of 
three piles, will support 
ends of adjacent spans 
of trestle, After hollo 

riven (by ma- 
jine in background ), a 
ling of sand buttresses 


Eding boat br ice Boe In 
photo, surveyor checks 
alignment of advancing 
trestle, to assure plac. 
ing each pile with re- 
quired —accuras 
more than th 
in any direction from 
prescribed location, 


‘CONTINUED a 


D, shown with piledeliver- 
iledriver's oblong 70- 
‘actually star 


der so bold in scale as to dwarf anything 
else of its kind in the world. 

Due to be opened to motorists late 
next year, the spectacular bay crossing 
will bring New York and Florida 114 
hours nearer each other. Replacing the 
ferries that ply between Cape Charles 
and the Norfolk area, it will eliminate 
the last water barrier of the East 
Coast’s scenic, sea-level, traffic-bypassing 
Ocean Hiway. 

During the 25-minute ride across the 
bay’s mouth, the trestle will carry a 
motorist clear out of sight of land. Be- 
fore he reaches the far shore, he'll dive 
under two major ship channels, in mile- 
long vehicular tubes—and soar over two 
minor ones on high steel bridges. He'll 


How Big D propels itself ahead—and stands on bottom 


To advance, piledriver lifts retract- 
able legs (right). Steam winches pull 
floating ull ahead by anchor cables. 
Then 100-foot-long legs xo down to 
bottom again (left), raising hull part 
way from water and  steadying it. 
They'll even lift hull clear of water, 
and wave battering, in bad storms. 
So legs won't sink into 28. 
ter pontoons serve as feet. 
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The Big i a great 


DRIVE A PILE: 
ixhty crane, with 


Big_ D's 
185-foot 

m, lifts pile from barge. 
This pile is a huge 160-footer. 


Is on 
S. 


cross four man-made islands where the 
sea highway turns from a bridge into a 
tunnel, and back again. 

Sponsored by Virginia’s Chesapeake 
Bay Bridge and Tunnel Commission, 
the $139,000,000 project has brought to- 
gether the greatest array of equipment 
ever assembled for a marine construc- 
tion job. By boat and plane and aboard 
the seagoing machines, PS photographer 
Bill Morris and this writer recently 
watched it in action. Most eye-filling of 
all are the mechanical monsters unreel- 
ing a white ribbon of trestle across sea- 
green water up to 50 feet deep. 

Leading the way, the Big D—“D” for 
Driver—is sinking the 2,500 offshore 
piles that support the trestle. Next 


ED PILE is swung into a GUIDING CRADLE, pivoted STEAM HAMMER pounds pile 
i yeradle for driving. top, swings at bottom to tlt home—after, water jets give it 


to Lin-12 slant. required helping it sink of 


It will be the last pile—an 
Foe the outer one of a row. own weight into soft bottom, 


outer one—of a row of three. 


TUBELIKE LEG of steel, 


six feet in diameter, is 
viewed from above—with 
help of Big D's crane, 
which hoisted PS camera: 
man aloft for a picture. 


COMPRESSED-AIR JACKS 
around extensible ‘sleeve 
raise or lower a leg, in 
inchworm fashion, ‘To 
and bottom of sleeve. al- 
ternately grip the leg. 
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The Two-Headed Monster, rolling on piles’ tops, comes next 


BRIDGELIKE MONSTER, whose 180-foot deck 


er-reaches two trestle spans, does two jobs: 
Front end (at left) cuts off piles evenly. 


AT FRONT of Monster, era platform 
around pile to be cut off—and workers chip 
through concrete with jackhammers on circular 
track. Wires in wall are cut with torch. 


MACHINE ADVANCES, on upside-down rail track, 


by winching in cable attached to a pile ahead. 
Rails on the Monster engage flanged wheels in 
trucks temporarily set atop leveled piles. 
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end puts crosspieces on them. In photo, 
is Bnishing' this ahd ip about to roll fore 
ward, over wheels just placed on piles ahead. 


(CONCRETE CROSSPIECE is lifted from barge and 
set in place on a row of leveled piles by 
crane at rear of Monster. Called a bent ope 
it will support slabs forming trestle’s de 


comes the Two-Headed Monster, which 
levels the tops of the piles and puts 
crosspieces on them. Bringing up the 
rear, the Slab Setter lays the deck of 
the trestle on the crosspieces. 

Devised especially for the project, 
these machines are unique. Floating 
ones have built concrete trestles in shel- 
tered waters—but here, practically in the 
Atlantic Ocean, waves would rock them 
and make their operation impossible. So 
the Big D stands on the bay’s bottom, 
the Two-Headed Monster rolls over the 
tops of piles, and the Slab Setter swings 
along on them in horizontal cartwheels. 

It’s a waterborne operation. Crews 
get out to their machines and back by 


And the Slab Setter virtually completes the trestle 


apa 
SLAB SETTER, the third and 
last in the procession of 
big, trestle-building m: ines, 
adds the trestle’s ‘deck—con- 
z of four parallel slabs 
wete for each 75-foot 
the trestle. 

hind the Slab Setter—at 
in this airplane. v 

restle is nearly 
handrails, 
bl 


in 
phones, 
ck-top ” roadway 
I ready it for 
ng streams of traffic, 


R SLABS for a 
fed from barge 
into place by 


and 


swung 
crane of Slab Setter. 
piece conerete slab co 


deck surface and its s 
i 1 pins on 
crosspiece | engage recesses 
in slabs to fasten them, 

Like the Big D and the 
Monster, the Slab Setter is 
self-propelled, It has its own 
strange method of  locomo- 
tion, shown below, right. 


boat—and wear life preservers, as well as 
hard hats, for safety on the job. Two- 
way radio links machines, boats, and 
construction headquarters ashore. So 
fanciful nicknames make sense—“Two- 
Headed Monster” is a lot simpler to say. 
by radio, than “pile cutoff traveler and 
bent-cap setter.” 

From a starting point near the Chesa- 
peake Beach shoreline at the south end 
of the crossing, this mechanical parade 
is marching northward across the bay 
at a rate of about two 75-foot spans 
daily. It leaves behind it a trestle need- 
ing only a few finishing touches for use. 

At ship channels. Vessels need more 
clearance than the low trestle fords. 


This Machine Does Cartwheels 


TO MOVE AHEAD, Slab Setter rolls its crane 
to forward half of two-section bed. Then 
erane reaches back, picks up rear section of 
bed—and swings it around to front, as shown. 
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To cross major ship channels, bridge turns into tube—and artificial 


MAN-MADE ISLAND, one of four, emerges from 

Chesapeake Bay. Wall of rocks, which air view 
aes, will 

om. Finished 


shows being built by floatin; 
filled with sand from bay 


So two-lane vehicular-tube sections, each 
287 feet long, are being towed out and 
sunk in trenches across the bottom of 
Thimble Shoal and Baltimore Channels 
~the two principal shipping lanes. 
Joined, the sections will form tunnels 
dipping to 100 feet below the surface of 
the water, and ships will sail over them 
unimpeded. 


will be about 1,500 feet long, 230 feet 

de, and 30 feet high, On one, a restaurant 
for 300 will offer dining and dancing; and 
one or more will have fishing facilitis 


The engineers favored tunnels here 
because of the greater cost of bridges 
high enough for ocean liners and naval 
vessels. And a clinching pro-tunnel ar- 
gument came from the Navy—the danger 
of having its warships bottled up at their 
Hampton Roads base if a bomb-wrecked 
bridge span fell into the Thimble Shoal 
Channel and blocked it. 


At a casting yard across the bay, concrete piles for the trestle 


with pouring concrete 

hcling mold. Spinning mold at 450 -p.. 
gives’ 16-footlong’ pile section final shape 
pcatwale 4 


a tube with five-i 54-inch diameter. 


LIKE BEADS ON STRING, pile sections are as- 
sembled on wires threaded through holes in 
walls. Stretched by jacks, wires prestress con- 
crete—put it under pressure, for strength. 


islands link trestle and tunnel 


oer: omen, 


SECTIONAL VIEW shows how island joins trestle 
and tunnel. Two vehicular tubes, 5,738-foot 


In contrast, only fishing vessels of 
modest size use two minor channels near 
the crossing’s north end. So a pair of 
middling-high bridges, rising no more 
than 75 feet above water, proved the 
more economical choice there. 

And, last, a 9,000-foot causeway on an 
earth-fill embankment will cross a nat- 
ural steppingstone—Fisherman Island, 
near the bay’s north shore. So the big 
project combines a little of everything. 


TUNNEL SECTIONS like this 287-foot one, berres 
ill_be sunk in tren 


d, they'll form be 


Thimble Shoal Tunnel and 5,450-foot Baltimore 
Channel Tunnel, duck under main ship lanes. 


Designers have anticipated contingen- 
cies from hurricanes down to common 
motoring mishaps. The 30-foot elevation 
of trestle, islands, and tunnel portals is 
calculated to safeguard them against a 
hurricane with 105-m.p.h. wind, a 10- 
foot rise in sea level, and 1444-foot 
waves on top of that. Watertight doors, 
which can close the lower-level portals 
of the nearby Hampton Roads tube 
against flooding, are considered unneed- 
ed here; the tunnels’ regular drainage 
system will be able to handle any spray 
that enters. 

Should a car stall on the bridge-tun- 
nel, the 28-foot-wide roadway will give 
the two lines of traffic room to pass. 
Roadside phones will enable a driver in 
trouble to summon aid. Patrol cars 
crossing frequently, and tow cars and 
fire equipment based on the artificial is- 
lands, will be ready for emergencies. 

Engineering feats even comparable 
with the Chesapeake Bay Bridge-Tunnel 
are hard to find. Louisiana’s 24-mile 
highway bridge over Lake Pontchartrain, 
finished in 1956, set a record for length 
that still stands—but was in calm wat 


[Continued on page 


of the Chesapeake Bay Bridge-Tunnel are mass-produced 


STACKED IN YARD, 
standard 16-foot ue 
sections await assem! 
into piles of any desi 
a ing 10 to- 
= er apo 
rakes a 160-footer. 
Mass-produced at the 
same casting yard are 
the concrete slabs for 
the trestle’s deck— 
which also are pre- 
stressed—and the con- 
crete crosspieces. From 
casting yard’s site on 
bay shore, a few miles 
beyond north end of 
bridge-tunnel, bargesde- 
liver products to scene 
of construction. 
3 


fT craft propeller, will make 80 m.p.h. on 
Island-hopping hydrocopter — {22"o5"Gn water. It runs between iso- 


‘The Swedish boat above travels on ice lated islands off northern Scandinavia, 


or water. Built of mahogany with a fi- holds 


persons, and can be adapted 


ber-glass bottom, it’s driven by an air- to carry a stretcher. 


Merry-go-round for baggage 

First of its kind at travel terminals, a merry- 
go-round has been installed to deliver luggage 
to passengers arriving by United Air Lines at 
San Francisco's International Airport. 

‘The dispenser receives suitcases and hand- 
bags from a chute, slides them to its rim, and 
then turns slowly to enable waiting passengers 
to lift them off or point them out to an at- 
tendant. The stainless-steel Lazy Susan is 25 
feet in diameter and holds up to 125 bags. 
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Light aluminum wrench 


A big ratchet wrench forged 
from aluminum alloy weighs 43 
percent less than a steel wrench 
of equal strength and is much 
easier to use in awkward posi- 
tions. Here a mechanic works 
with one on inverted bolts and 
nuts without help in holding it 
in place. The wrench is made 
by Proto Tool Co., Los Angeles. 


PS PICTURE NEWS 


ing a group free fall in this remarkable 
| Sextet from the sky photograph. They jumped together from 


Arms interlocked, six Royal Air Force their plane at an altitude of 9,000 feet, 
instructors from Britain's No. 1 para- separated at 7,000 feet, and opened their 
chute-training school are shown practic- chutes when well apart at 2,000 feet. 


Trim, low profile for latest Jag 


‘The all-new Jaguar Mark X is a sleek, luxury- 
appointed four-door with 120-m.p:h, performance. + 
Its power plant is a highly tuned 230.6-cu.-in. 
twin-overhead-cam six delivering 265 hp. 

Independent rear suspension combines jointed 
half-shafts with swinging tubular links; twin 
coils on each side enclose telescopic shocks. Rear 
disk brakes are mounted inboard to reduce un- 
sprung weight. Front disk brakes have a sepa- 
rate master cylinder. Brakes, steering, and even watnur PANELS in backs of reclining 
ventilator-heater controls are power-assisted. front: seate ate’ Lioged) 46, mals: cone 

The unitized body stands only 44 feet high, is venient picnic trays. Interior trim is 
16 feet, 10 inches long. Wheelbase is 120 inches. rich leather, carpets deep-piled. 


Weird Robots 
to Explore 


SIX-LEGGED MOON VEHICLE, one of 
RCA’s walking versions, resembles 
What looks like a 
mpling drill; 
veight ii 


“feelers” are 


WALKER WITH FOUR LEGS moves one of 
them at a time—up, forward, and down. It 
shifts its center of gravity ‘backward be- 
fore lifting front legs (at left), and for- 
ward before raising hind legs. Slow speed, 
no drawback, aids in remote control, 


FLAT-FOOTED PLODDER alternately advances 
a wide center foot, then the two narrower 
ones at each side of it. Design is demon- 
strated by small electricpowered model. 
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Nobody knows just 
what the lunar 
terrain is like— 
so vehicles may 
travel on legs or 
spheres or screws, 
to look it over 
before the first 
men get there 


weird vehicles that walk, crawl, 
waddle, and claw their way. They 
look more appropriate to another world 
~and that’s precisely their idea. For one 
or another may be just what it takes to 
scurry over the surface of the moon. 
First to explore the lunar terrain will 
be crewless “rovers” such as these, re- 
motely controlled from earth. What they 
find will guide preparations for the U.S. 
attempt to land men on the moon, per- 
haps as soon as 1967. By official plans. 
the unmanned vehicles will be borne 
there by our first “soft-landing” rocket 
craft—Atlas-boosted Surveyor and Sat- 


Frees U._S. designers are coming 


CENTIPEDE-STYLE moon car 
crawls on 16 legs (which ex- 
tend sideward like oars) by 
rotating pairs in sequence. 
Four legs at a time support 
it, To make turns, the rows 
of legs on opposite sides 
are operated alternately. 


FULL-SIZE MOON STROLLER built by Space-General 
weighs only 135 pounds—and could. 

pot on mo 

camera on arms. Ribbed solar panels supply power. 


be one of first 
It walks on six feet, has claw and TV 


urn-boosted Prospector—and should be 
ready to go between 1963 and 1966. 

So designing a moon car has become 
urgent. Working on it are engineers of 
at least 10 leading space firms. Models 
ranging from toy size to full scale show 
what they've come up with so far. 

Space-General designers have built an 
insect-like vehicle with six legs, two 
arms, a triangular body, a. solar-cell 


N 
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THREE RADICAL DESIGNS getting GM tests include this vehicle 
with three pairs of doughnut-shaped rollers in tandem. 


INFLATED BALLOON of 100-foot diameter is RCA 
idea for moon vehicle that could roll over 
high obstacles. Bix at top, balanced by 
counterweights, collects solar energy for power. 


CLAWING ITS WAY, one-ton “globular chariot” 
designed by Sperry Rand hauls itself “along 
with hooks on two jointed arms, Two large 
yollers, taal snallcr on beldod, noppoct weight. 


WRAPAROUND TREADS completely 
encircle bodies of coupled 


panel, and an antenna. The left arm, 
ending in a claw, picks up objects to 
examine. The right one holds a TV cam- 
era to do the looking—and to see where 
the vehicle is walking. This lightweight 
135-pound rover will fold to compact 40- 
by-40-by-12-inch size for rocketing to the 
moon, where it's expected to operate for 
at least two months. 

The moon bugs. Even more buglike 
are a strange menagerie of walking and 
crawling models, sporting from 3 to 16 
legs, brought forth by RCA’s Astro-Elec- 
tronics Division. All have TV cameras 
for eyes, and line-of-sight radio links 
with earth for control. They can move 
forward or backward, and make turns. 

A huge rolling balloon of 100-foot di- 
ameter is another RCA brainchild. Col- 
lapsed for rocket delivery, it would in- 
flate itself on landing, probably with 
evaporating solids. Its material would 
be strong, pliable, light, and puncture- 
proof. For a power source it would carry 
an enormous disk of solar cells like a 
parasol. Batteries and instruments, slung 
in pods, would serve as counterweights 
to balance the disk. 

In a soil bin at Santa Barbara, Calif. 
General Motors’ Defense System Divi- 
sion is testing a trio of novel designs 
with small electric-powered models. 
Three pairs of doughnut-shaped rollers 
in tandem propel one model. An end- 
less tread entirely encircles the bulbous 
body of a second design. 

Most curious of all, the third model 
rides paired screws, turning in opposite 
directions. To steer, it varies the twin 
screws’ relative speeds. Even if buried 
by a slide, it could burrow its way out. 
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cars, 


in second GM d 
model is getting s 


Electric 
trial, 


Are moon-car designers overlooking 
such mundane things as wheels? Not en- 
tirely—but wheels for the moon may take 
new forms. North American Aviation 
envisions a collapsible wheel of metal- 
ribbon mesh, which folds like an umbrella 
for transport by rocket and unfolds again 
upon landing. It applies this scheme in 
a design for a four-wheel moon truck, 
15 feet square, with a range of 300 to 
500 miles in a’ two-week-long lunar day. 

Offbeat locomotion. The why of other 
designers’ methods of locomotion is easy 
to see. They already know about wheels 
and tracks. It's in case these won't work 
on the moon's unknown kind of surface 
that they're experimenting with more 
radical ways of travel. 

And a walking moon car, for one ex- 
ample, may offer more advantages than 
you'd think. “It takes less power to 
walk through sand than roll through it,” 
says a Space-General designer. “Besides, 
lubrication goes to pot in a vacuum. 
With legs, you can seal all the joints, or 
provide pivots that have no bearing: 


trol sticks. TV. 
hicle sees. Trial with models gives preview. 


ROTATING SCREWS enable 
soft ground—and even to © 


cM 
ate itsel 


icle to scuttle over 
if it's buried, 


“Of course.” he adds, “legs won't be 
practical when bigger vehicles are need- 
ed, to carry more equipment.” 

As to size. most of the moon-car de- 
signs fall into two es, to suit the 
re to rid 


weight 


represents a number of designs 
load ca- 
of a Surveyor spacecraft’s Atlas- 
ur rocket. In contrast, the mighty 
Saturn rocket—due to be ready by 1964 
—will enable a Prospector to put thou- 
sands of pounds of payload on the moon. 
So designs to ride the Prospectors are 
scaled up accordingly, An example is 
NAA’s _umbrella-wheel_ truck, weighing 
at least a ton and a half. 

Another is a one-ton globular chariot, 
designed by Sperry Rand, that hauls it: 
self along by claws on two jointed arms. 
Light, hollow rollers of spun wire sup- 
port its weight, and a smaller roller be- 
hind them balances it. Besides propell- 
ing the vehicle, the claws can pick up 


[Continued om page 214] 


MODELS OF MOON, and of car with TV-camera 
eye, serve for remote-control trials at Airborne 

truments Laboratory. Obstacle ahead of car, 
seen by eye, appears on operator's TV screen, 


DUNE-BUGGY CREW that built the car in two made seat incorporates a sturdy roll bar as 


months of spare-time work includes the de- 
signer Huth (third from right). Unusual home- 


fa safety precaution. The buggy is 131 inches 
long and weighs only about 1,500 pounds, 


Desert buggy climbs the steepest sand dunes 


Stubby, angry-sounding hot rods rid- 
ing on fat, rey tires are becoming a 
common sight in our Western desert 


areas. Called dune buggies, these stark, 
often bodyless cars can gambol across 
sand traps and up steep dunes that would 
stop even a four-wheel-drive vehicle. 
he neatly functional buggy shown 
here, a combination of 1951 Cadillac V-8, 
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WHEELS are from a 1946 Ford. The rims were 
split and widened to 12 inches by welding on 
five inches of pipe casing. Treadless 9.00- 


vintage chassis parts, and assorted scrap, 
cost owner Jerry Huth of Burbank, Calif, 
only $660. An auto-muffler manufacturer, 
Huth built the cherry-red car in two 
months with help from six assistants. 

Credit for the buggy’s fantastic trac- 
tion on loose sand goes to its light 
weight, its low-pressure tires, and the 
300 hp. of the modified engine. 


by-15 tires hold six pounds of air. The tail- 
gate is made of plywood and fiber-glass, and 
the lettering is cut from sheet aluminum. 


boasts overbore, Eldorado cam, 
four-barrel carburetor, and ‘ribbed chrome 
valve covers, To keep sand out of the engine, 
the  oil-b a rubber 
hose to a huge Thunderbird air cleaner. A 
motorcycle breather cap also helps. 


IN THE “OFFICE” are a Ford steering wheel, 
plywood dash, extra gauges, and steel bar. 


UNIQUE CIRCULAR MUFFLERS were designed by 
Huth, but aren’t being sold yet. Front axle, 
transmission, rear end are from a 1946 Ford. 


PS PICTURE NEWS 


Flying ticket seller 
A mobile aluminum ticket wagon is 
on Eastern Air Lines’ hourly 


pay-on-board shuttle flights between 
New York, Boston, and Washington. 

It’s equipped with a locked change 
drawer, travel credit-card imprinter, 
tray for forms, and clipboard for pas: 
sengers signing checks. A foot brake 
holds it steady in the aisle. 


Rear-window defroster 

A turboblower held to the glass by 
suction cups blows a stream of warm 
air over the rear window of this car to 
prevent condensation and icing. Rhe- 
ostat controls on the dashboard regu- 
late output. The Swedish fan has a 
thermal cutout that trips current 
should the blower clog. A plastic 
housing keeps fingers out. 


ial 
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PS EXCLUSIVE: 


~ U.S. Builds Underwater Fence 
' Against Enemy Subs 


By Martin Mann 


and strangest shields ever raised against a dangerous 

enemy. Or rather, lowered. For this shield would 
be an underwater DEW line, a gigantic wall of sound 
waves vibrating through thousands of miles of ocean. Its 
purpose: to block a new and disturbing menace—H-bomb 
attack from beneath the sea. 

‘The first test of this fantastic scheme is now going on 
under the code name Project Artemis. It uses the largest 
and loudest loudspeaker ever made—a sound generator six 
stories high weighing 600,000 pounds. There are also a 
man-made island off Bermuda, secret detectors sunk in the 
sea, and unspecified miles of cable strung along the ocean 
bottom. That's just for the test. The full-scale system 
would multiply this many. many times over. 

Details are sealed tight by security. The director of Co- 
lumbia University’s Hudson Laboratory, which runs Project 
Artemis, won't even talk to reporters. The Navy owns up to 

- the plan only because the machinery is too big to hide. 


T= U.S. Navy is working on one of the biggest 


Man-made floating islands—such as experimental Spar, 350 
feet high, 16 feet in diameter—could carry sound generators. 
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Our coastal cities are sitting ducks 
for H-bomb missiles launched from 
beneath the sea. The counte: 
secret defense network that could 
flood the ocean with sound waves 

to spot the most elusive submarines 


gs Pe ee " ‘ 
obsolescent undersea fleet. Modern A-subs are known to be in the works now. 


_ 


Still more secret, oddly enough, is an older sub barrier— 
only slightly less gigantic and costly than its successor Ar- 
temis—that has been operating off our coasts for several 
years. Officially, the Navy will not even admit that there is 
such a thing. 

‘There have been several public references to the old sys- 
tem. These bits of information, combined with official ac- 
counts of Artemis and unclassified data on the submarine 
peril, fill in a revealing picture of a defense effort that may 
be as vital as our missile offense, yet is almost totally un- 
known to the public. 

Frankenstein’s monster. The undersea fence of sound 
waves now under test is intended to counter a menace that 
the U.S. itself invented: the Polaris class of submarine. The 
Russians probably don’t have any yet. Their huge sub fleet 
includes no more than 12 atomic-engined boats equipped 
to shoot missiles, all primitive compared with the USS 
George Washington and her sisters. Still, this weapons gap (fz 
can’t last more than a few years. > 

The Polaris is so formidable because it combines the Relay station for 


three most famous inventions of the 20th Century: sound receivers in 
The atomic engine gives unlimited range under water and _ first test of system | 
lets the submarine sneak up to the target undetected. ts Texas Tower built 


The underwater-fired missile enables the submarine to ‘7 Sea near Bermuda. 
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We can handle anything the Russians slip under the sea now. 


deliver a big warhead with riflelike accuracy at medium 
range (200 to 1,500 miles). 

The H-bomb loads the sub-launched missile for a knock- 
out—one can erase a city or incinerate a small state. 

‘An ironic twist of geography makes the United States 
more vulnerable than Russia to this monster of the deep. 
‘The industrialized population centers of our country are 
concentrated along the coast, sitting ducks for Polaris at- 
tack. The Russian coast is fishing villages and glaciers. 

You can see why the admirals worry. They are confident 
they can handle anything the Communists might slip under 
the sea this year. (That is, they could win World War II 
over again.) But they admit they are helpless against good 
nuclear subs. In fleet exercises, our own “nukes” beat the 
tar out of our best antisubmarine forces. 

First, catch the rabbit, It’s no great trick to knock out a 
submarine, any kind of submarine. We have good guided 
torpedoes and an atomic depth charge appropriately named 
ss Lulu. But you can’t kill the sub until you find it. Finding it 
Variable-depth is so atrociously difficult that the country’s best technical 


sonar being lowered _brains—a sizable proportion of which are concentrated on 
over stern detects this one problem—despair of any real solution. 

subs hiding under So long as submarines ran on diesel engines, they had to 
sound-bending come up every few hours for air. A snorkel, even a peri- 


layers in ocean. scope, can be spotted by radar or a sharp-eyed lookout. 


Nuclear submarines don’t have to come up; they can stay 
submerged for months. Under water they are safe from ex- 
isting detection systems. 

Radar does not go through water. Infrared rays penetrate 
perhaps a few thousandths of an inch. You can’t even see 
through water more than about 50 feet (no matter how 
clear it looks on the Aqua- 
nauts TV show). These diffi- 
culties stem from an unalter- 
able fact of physics: Sea water 
is a conductor of electricity, 
and electromagnetic waves— 
radar, radio, infrared, light— 
cannot be beamed through a 
conductor. 

What does travel through 
water is mechanical motion: 
sound waves. A little old 
TNT bomb, exploded under 
water at the right depth, can 
be heard on the other side of 
the world. 

So one way to find subma- 


rines is to listen. Their ma- 
fore fingers au chinery makes noise that carries clearly through the water. 
serine (atlend of (Leonardo da Vinci thought of the idea and explained the 
cable) for precise technique 450 years ago.) 

location after the Big set ears. The secret submarine-warning network that 


intruder is cornered. has been defending American coasts the past few years is 
an electronic-age version of da Vinci's idea. We'll call it 
Project Z because that is not its code name. Although it is 
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But what happens when they get A-subs as good as ours? 


still completely classified, enough hints have been dropped 
to permit a ceeset pein that, while no Navy blueprint, is a 
reasonable facsimil 

Project Z is big. Thousands of miles of cable are strung 
along the continental shelf. At intervals along the cable 
are _hydrophones — rubber- 
cased underwater microphones . a 
that work exactly like radio- 
studio microphones. The hy- 
drophones do not lie on the 
ocean floor, but are buoyed 
just enough to float a consid- 
erable distance above it. That 
puts them away from sea-bot- 
tom noises and in the sofar 
(sound fixing and ranging) 
channel, The sofar channel is 
like an underwater pipe, a 
region where changing temp- 
eratures focus sound waves so 
that they keep going for long 
distances. 

Sounds picked up by the 
hydrophones are carried over the cables (which, like tele- 
phone cables, include amplifiers) to listening stations on 
shore. Comparing the loudness of signals from several 
hydrophones tells where the sound comes from. Some hydro- 
phones are cylinders made up of several independent units 
that switch on and off in sequence. In effect, this switching 
rotates the operating, listening ear so that it scans around 
through 360 degrees to pick out the direction of the sound 


source. 
The listening posts are on offshore islands—Newfound- 
pas ender the West Indies, maybe a Texas Tower or 


rT some of the Navy's brightest young men stand 
watch, ears to phones, eyes to oscilloscopes. It’s a double- 
breasted wonder that even very bright guys can do this job. 

Not every rumble in the headset (or every trace on the 
scope) means a ship. The ocean is as noisy as Times 
Square on Saturday night. Waves slap, pebbles grind, 
croakers croak, shrimp snap. From this babble, the hydro- 
phone operator must pick out the rare, faint, and not-very- 
distinctive sound of a submarine. He's like a blind man, 
sitting at a window in the Hotel Astor overlooking Times 
Square, and trying to recognize—by sound alone—the occa- 
sional police cruiser that goes by in the flood of taxi, truck, 
and car traffic. 

The oscilloscope helps, by analyzing the signals. There’s 
also a tape recorder to preserve fleeting sounds for careful 
study or comparison with a tape library of submarine “sig- 
natures.” Electronic computers are now being enlisted as 
identification aids. Raytheon, for example, is working on an 
electronic robot that could learn to recognize sub sounds. It 
would not be programed in advance for the job (nobody 


Navy's standard 
antisubmarine force 
—this is Task 
Group Alfa, led by 
carrier mane or Forge 


—is no mate! 
nuclear subs. 


Robot helicopter 
called Dash is new 
antisub wea| 

Its punch: the 
homing torpedo 
slung underneath. 


PS PICTURE NEWS 


AERIAL TARGET 
conservationist, as Fred Be: 


hurled aloft by George Griffith, Michigan 
looses arrow toward mark. 


= 
CLOSE TO A BULL’S-EYE, the 
arrow penetrates the whi 1 
target midway in 

surrounding the dari 


ht circle 
center. 


d “Aulus, 
shortrange. shooting, 
miss target, they fall to the 
ground after about 30 yards. 


New in archery: skeet shooting with bow and arrow 


Archers who like shooting at moving 
targets may want to try this during the 
off season. Fred Bear, noted bow hunter 
who operates an archery factory in 
Grayling, Mich., calls it wingshooting— 
a form of skeet or trapshooting with tar- 
getlike heavy-cardboard disks taking the 
place of clay pigeons. 

Special arrows used in aerial shooting 
are called “flu-flus.” The feathers are 
fletched spirally instead of in line with 
the shaft’s axis, increasing wind resis- 
tance in flight. This doesn’t slow the 
arrow at close range; but at about 30 
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yards the arrow loses speed quickly and 
flutters to the ground. Regular arrows 
shot into the air may carry a couple 
of hundred yards—expensive if they're 
lost, and dangerous. 

Right now you'd have to have a help- 
er to whirl the targets skyward. Bear 
and engineers at his Bear Archery Co. 
ty seropting to perfect a machine to 

do the job. He is also considering mak- 
ing targets out of such plastics as styro- 
foam instead of gluing up four thick- 
nesses of corrugated cardboard and cut- 
ting on a bandsaw. They'd last longer. 


Air-cushion ride 
for 66 passengers 


Largest _ground-effect 
machine is the British 
Hovercraft at left. 

Westland Aircraft’s 
27-ton SRN2 is powered 
by four 815-hp. turbines 
for, cruising 200 miles 
wil passengers at a 
speed of 80 mph, 

A military version to 
carry 100 soldiers with 
equipment is planned. 


New Ideas from the Inventors 


Powered Pontoons Steady Boat. Linked 
to a small boat by pivoted connecting 
arms, these recently patented outriggers 
would prevent rocking in rough seas and 


Chisel Holder Protects Hands. You 
could put more power into a sledge ham- 
mer if you didn’t have to worry about 
the consequences of a slip. Turning the 
handle of this adjustable holder would 
tighten the bight of a cable around the 
chisel, anchoring it in the V groove, so 
you could hold it securely—and safely. 


provide auxiliary power if the boat's en- 
gine failed. The extra power would come 
from hydraulic pumps fixed to the arms 
and driven by wave action on pontoons. 


Sand Sprays Skidding Wheels. With 
two sand-filled hoppers like this in the 
car trunk, you'd be able to fight skids 
or start up on ice or snow. To give trac- 
tion to slipping wheels, you’d switch on 
blowers operated by the battery. They'd 
shoot a spray of sand through curved 
pipes opening over the rear tires. 
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More Inventors’ Idea 
=< 


—- -- i: 


Heats Room. 
space heater might be safer for children 
if it were mounted high on a ceiling 
instead of low on a wall. To spread 
warmth downward and outward without 
adding the bulk of a fan, this inventor 
would enclose the coil-wound element 
inside a dish-shaped reflector. 


Rack Becomes Car-Top Seat. You could 
drive your own grandstand to out-of-the- 
way spectator events with a luggage car- 
rier like this, Lifted up from the side 
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Tire Flattener Foils Thieves. When a 
car owner locked this clip-on tire valve 
with a key, it would act like any tire 
valve. But if he unlocked it when the 
car was parked, anyone moving the car 
would get a flat tire: The weighted stem 
lever would be swung outward by cen- 
trifugal force as the wheel rolled. 


rails, the hinged floor would make two 
comfortable seats. Folded down, the 
seats form the floor of a rack for hauling 
your sports gear or luggage. 


Electric Driver Speeds Nailing. Big car- 
pentry jobs would go a lot faster and 
easier if you could drive nails at the 
touch of a switch. You'd just plug this 
driver into the nearest outiet. A rotating 
magazine would feed nails to a front 
opening and a motorized plunger would 
then hammer each nail home. 


Typewriter Folds Into Pocket. For an 
extra measure of portability, the levers 
mounting the keys of this typewriter 
would be pivoted to bend backward. 
When folded with the keys against the 
type faces, the tiny machine would be 
half its open, standard-keyboard size. It 
could then be fitted into a briefcase, or 
even into your coat pocket. 


Runway Flies to Disabled Plane. 
‘Tracks and speed-arresting gear on the 
back of this flying flat-top is one in- 
ventor’s answer to “landing” planes in 
mid-air. It’s intended as a rescue run- 
way for small planes with landing-gear 
trouble or short of the gas needed to 
reach an open, fog-free airport. 


each. To write to an incentor, if the address given above tt 
insufficient, you may address him’ (hy name ond. patent 


umber) in care of the Commissioner of Patrnts. 


Ses 


GRANDPA‘S OUTBOARD: 
Evinrude’s 1909 “coffee 
rinder,” though not 
the first; set the sha 

of those to come. Fly- 
wheel knob was for 
starting; muffler, by 
Maxim,” was optional, \ 


By Harry Walton 


'N POP’S day, the outboard motor was 
best known for its crankiness, Out- 
boarding was for the intrepid, prefer- 

ably equipped with a salty vocabulary 
and a pair of oars. Usually these heroes 
suffered stiff necks, aching muscles, and 
weekend deafness. 

The two-cycle engine was of dubious 
—even ugly—reputation. It could be goad- 
ed to a bone-shaking 2,400 r.p.m.—if it 
started at all. Born as a moody, over- 
weight, and abominably noisy infant, 
the outboard had by the Thirties grown 
to bumptious adolescence without learn- 
ing manners. 

‘Today it has changed more than the 
girl next door. It is cagily engineered, 
as reliable as your car. It starts up like 
a beagle at sight of a shotgun. It idles 
obediently for trolling, races up to a 
potent 4,500 r.p.m., yet lets you talk in 
living-room tones above its muted 
thunder. 

Power is up to a flashing 100 horses 
in Mercury’s newest six this year. Be- 
low that are motors to suit every hull 
and pocketbook—Mercury alone offers 
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The Smart 


Behind the 


new 85-, 70-, and 25-hp. models to fill the 
gaps in its already impressive lineup. 

Big news from Johnson and Evinrude 
is an electric shift that does away with 
dog clutches and control cables, works 
like silk, and drives through steel. Scott 
has a revolutionary ignition system with 
self-cleaning plugs, a self-metering lube 
system that does away with mixing oil 
and gas, and hints at oil-less lubrication 
in the near future. 

Here this spring is Scott’s new three- 
cylinder diesel, a high-cost industrial 
outboard that runs on almost any fuel 
and outlasts ordinary gas outboards. At 
the other end of the lineup are a new 
28-hp. Evinrude and Mere’s new 10-hp. 
fishing motor. Powerful but docile, these 
motors would have staggered dad. Hot- 
ter ignition, automatic chokes, coordi- 
nated controls, and fixed-jet carburetors 
make even manual starting a cinch. Elec- 
tric starters, gearshifts, and safety 
clutches make women and children com- 
petent skippers. Today’s outboard is for 
everybody. 

The big transformation. What hap- 
pened to yesterday’s mulish two-cycle en- 
gines? I asked that of engineers at sev- 


TOP OF THE POWER PYRAMID 
of today’s big motors is the 100- 
hp. Mere 1000, Meant for big 
runabouts and cruisers, it's a 
90-cu.-in. in-line six. Parts are 


h than in maker's size- 
smaller motors to swing the 
new higher-pitch props. 


NDER the sleek 
hoods of today’s 
high-powered motors 
is some of the slickest 
mechanical know-how 
you ever saw. Here’s 
the first feature of a 
35-page special section 
on boats, motors, and 
fun afloat for 1962 
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How they got the two-cycle to inhale its fuel faster 
rae 


crankease to cy! the 
sign (above, left) the piston uncover 


eral big manufacturing plants. Some of 
them have sweated over the task for over 
30 years. 

Like many easy questions, it has com- 
plicated answers. 

@ Better materials helped—aluminum 
in place of iron, ductile aluminum alloys 
that can be forged like steel, neoprene 
and nylon, stainless and chrome-plated 
steel, new super-strong magnets. 

@ Making target-plane and chain-saw 
engines for the military taught designers 
to wring more muscle out of every pound 
of weight; demanded the reliability we 
take for granted but Dad only wished 
for. 

For decades, the two-cycle engine was 
a stepchild in this country. But Europe 
advanced it steadily while the U.S.A. 
was wooing the four-cycle automobile. 
Deceptively simple, a two-cycle one-lung- 
er has only three moving parts—crank- 
shaft, piston, and rod. But it has griefs 
peculiarly its own. One is breathing. 

At the Outboard Marine plant in 
Milwaukee, I saw a 1913 Evinrude “cof- 
fee grinder.” It had a_ spring-loaded 
poppet valve to let air into the crank- 
case when the piston instroke lowered 
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pressure there. The carburetor? A hole 
drilled in the valve seat. 

Nevertheless, this was an improve- 
ment over still earlier three-port engines. 
In these, the piston uncovered a port to 
the crankcase for a brief instant near 
top dead center; the charge had scant 
milliseconds to get in. Poppet-valve en- 
gines started and idled better, could 
breathe easier and work harder. But the 
valve was noisy and too heavy to keep 
up with high rpm. (Old-timers will 
remember getting an exhilarating extra 
600 revs by leaning on the spring with 
a daring finger.) 

Rotary valves were a natural next 
step. A hole in the crankshaft or a crank 
web registered with a stationary one 
that led to the carburetor. This timed 
fuel admission to any part of the piston 
instroke. But a backfire through the 
rotary valve (which didn’t know in from 
out) could set carburetor and boat ablaze 
before you could say “women and chil- 
dren first!” 

‘The revolutionary reed valve—a thin 
flexible strip closing a hole in a plate— 
hesitantly appeared in the Thirties. 
Obedient to crankcase suction, it gave 


Twin cylinders can fire together or 


OPPOSED-FIRING TWIN 


ONCE au ‘THE ples, opposed-firing twins had 

a simy aft in a common 
‘crankease that fed. both ids mgr 
ously, wiring together, a son a 
toraue in’ proportion to displacement, but ti he 
simultaneous tended to rock the et 
around the midpoint of he crankshaft as omn 
Today, alternate firing is the rule, A twin 


the engine plenty of time to inhale its 
inflammables, snapped shut in case of a 
backfire, and was so lively it could re- 
spond at fantastic speeds. 

At the Mercury plant in Fond du Lac, 
Carl Knuth, a technician who was in on 
the development of Kiekhaefer motors, 
showed me one of the reed-valve units 
used in their engines. It is so beautifully 
machined that you can’t find the split 
that lets it be fitted around the crank- 
shaft. Knuth pointed to stiff curved 
members over the reeds. 

“Flexing thousands of times a minute, 


told me. "So Carl Kickhcfer invented 
these reed stops. They limit reed curva- 
ture, eliminated all but tip breakage.” 

Like snapping the whip. High-speed 
photos showed that the up-and-down 
flip of a reed snapped its tip like the 
end of a whip. Kiekhaefer overcame that 
by using Swedish steel of exactly the 
right thickness, and led the way to uni- 
versal use of reed valves. In endurance 
tests, six-cylinder Merc engines have 
run 50,000 boat miles without one reed 
failure. 

Firing every time around, a two-cycle 


separately 


ALTERNATE-FIRING TWIN 


has two distinct crankcase cham- 


fifag trins is eltniceteds at vorotion eluced 
to a more readily manageable amount. 


Why the piston baffie 
may yet disappear 


Flat-topped pis: 
less to 


prone to  pre-igni- 
tion and detonation. 
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should deliver twice the power of a same- 
size four-cycle. Does it? 

‘That’s what we feel the boatman has 
a right to expect,” said Dr. Gordon H. 
Millar, chief engineer of McCulloch’s 
Scott division. “But as yet we get only 
1.8 times four-cycle output. One reason 
is that port area shortens the effective 
power stroke. Another is cross-flow scav- 
enging.” 

Just before the bottom of its working 
stroke, the piston must uncover a port 
to let out exhaust gases. A split-instant 
later another port is opened to admit the 
fuel-and-air charge from the crankcase. 
To keep the fresh charge from scooting 
out after the exhaust, the piston is fitted 
with a baffle that directs the fresh mix 
upward, away from the exhaust port 
directly opposite. This is cross-flow 
scavenging, simple but inefficient. 

Scott hopes, says Dr. Millar, to come 
nearer doubling four-cycle output by 
eliminating the baffle. The magic word 
is “loop scavenging,” already used in 
McCulloch aircraft and chain-saw en- 
gines, and in some hot foreign outboards. 
A flat-topped piston uncovers divided in- 
take or transfer ports each side of the 
exhaust port, There’s a three-dimension- 
al swirl of outbound exhaust and in- 
bound fuel charge that looks like a 
warped pretzel. But it charges the cylin- 
der more effectively. 

Output is already up, in Scott's big 
‘75-hp. three, to 1.19 hp. per cubic inch. 
“To reach that,” said a Scott engineer. 
“we had to break the pre-ignition barrier 
that had held us to .9 horsepower.” 


OUTBOARDING IN SHALLOWS just deep enough 
to float the boat is possible with a new tilt 

n standard on two large Scotts. A re- 
lease trips the reverse lock, the motor is 


With a power stroke every revolution, 
the innards of a two-cycle have less time 
to cool off between explosions than those 
of a four-cycle. This makes two-cycle 
engines, especially big ones, prone to 
pre-ignition—the firing of the charge by 
incandescent deposits well before the 
piston reaches top dead center. Once 
begun, this explosive kickback makes 
hot spots still hotter, until you have 
“runaway pre-ignition.” Besides stealing 
power, this burns or melts pistons, scuffs 
cylinders, even breaks heads. 

Foiling fouling. Scott engineers con- 
cluded that high-temperature fouling on 
spark plugs (which work at 1,700 degrees 
F., only 200 below pre-ignition tempera- 
ture) formed the incandescent spots. 
But colder 1,300-degree plugs oil-fouled 
at idling speed. Scott put a thermostat in 
the cooling system, cut the oil mix to 
1 in 40, and with Champion's help, de- 
signed a new supercold surface-gap plug. 

It works at 700 degrees, has a dough- 
nut-like outer electrode almost flush with 
the porcelain. With a 30,000-volt coil, 
the spark is so hot it burns off oil de- 
posits at low speeds; but the plug never 
gets hot enough to form lead fouling. 
It’s practically self-cleaning. 

It’s amazingly durable, too; the offi- 
cial word is to change plugs once a sea- 
son, or after 100 hours. Unofficial 
whispers are that these plugs may outlast 
the engine. 

“With pre-ignition licked—and it is,” 
said Dr. Millar. “the next thing to beat 
is the knock limit.” 

Knocking out knock. Knock or deto- 


reversed until prop thrust raises the lower 
nd it locks into place. The motor can 
run in forward or reverse for trolli 
or running through weeds. 


FAST-MOVING PARTS of 
a Mereury six look like 

. To reduce cheek 

mn, big con-rod 
ends have ample, side 
clearance, are held in 
alignment by thrust 
washers at wrist pin. 


nation, slightly different from_pre-igni- 
tion, is an uneven burning of the fuel 
charge. Compression ratios (still much 
lower than in four-cycle engines), piston 
baffle, and head contour are critical 
points. The shape of the compressed 
charge must avoid thin-drawn sections 
or “gates” that slow down the spread of 
the explosion, I was told by Scott’s Don 
Endicott. 

In big cylinders, the flame has to 
travel so far from its starting point— 
the plug—that its pressure wave may 
trap unburned fuel around the upcoming 
piston edge and pre-ignite it by com- 
pression. Mercury’s smaller cylinders, 
said Carl Knuth, along with piston and 
cylinder-head contours that squeeze 
peripheral volume to a minimum, avoid 
this. 

Ball and roller bearings cut friction 
losses in today’s high-speed outboards. 
Mercury’s 10-hp. Lightning of 1947 was 
the first to have them throughout—Carl 
Kiekhaefer over-ruled the experts who 
said needle bearings wouldn't last at the 
wrist-pin end because it oscillates instead 
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REED UNIT of a Mercury fits 
around crankshaft, Grooves in 

le form labyrinth seal be 
tween two crankease chambers, 


NEEDLE BEARINGS can be seen 
vwriapin end. of, this sod for 
7¥-hp, Scott. Rollers run in 
steel ‘shells, visible at big’ end, 


NEW COLD PLUG for Scott engines 
(left) has circular surface gap 
that wont ‘cause. lead fouling. 
Ordinary plug is shown at right. 


New electric shift gives 
* finger-touch control 


electric ike two 
free gears on the propeller shaft that 


turn in si 
of a dog clutch between them, each gear 
has a spring and ring magnet. 


Git Bm 98 TH seme ie fastened i 


iven gear and turns freely with 


it on the smooth shaft, transmitting no 
power. Free end of spring faces a sta- 
tionary ring electromagnet whose wind- 
ing is connected to # 


the controls. 


TH END OF HELIX 
TURNED BY GEAR sraromuny magnet 
(WOT ENERGIZED) 
ENERGIE, 
MAGHET WOLDS 
BACK THIS 
ne 
SPINS FREE ON 
STATIONARY SHAFT 
noraTiOn at @ 
GEAR ENO 
WRAPS HELIK 
TisHT SHAFT 1S TURNED 


WITH MAGNET IDLE, gear and clutch 
spring spin freely around shaft as at 
1 n magnet is energized, its drag 
on loose spring end makes spring tighten 
on shaft and drive. Engine, not current, 
supplies the engaging force. 
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of turning. Today most outboards have 
them. 


Starting her up. Starting the engine 
has come a long way from the old 
knuckle-buster knob on the flywheel. The 
recoil starter that did away with the 
slow wind-up of a rope looked as if it 
couldn’t be bettered—until Evinrude did 
just that in ’56. An oval (instead of 
round) drum, keyed so that the pull 
comes off the wide axis on the compres- 
sion stroke, gives you maximum leverage. 

Electric starting, born in 1930 with a 
six-volt starter-generator replacing the 
flywheel, became important as horse- 
power mounted and women and kids 
began to operate outboards. Twelve-volt 
systems appeared, generators were di- 
vorced from starters, and in ’54, Mercury 
introduced the alternator, well before it 
appeared on modern cars (Henry's 
Model T Ford had it first). 

In today’s alternators, permanent mag- 
nets are set into the flywheel. Stationary 
field coils are “potted” in plastic, im- 
mune to moisture. There’s no vulnerable 
commutator-brush rig; a dry rectifier con- 
verts the alternating current to direct for 
battery charging. Juice is delivered even 
at idling in some motors through tran- 
sistorized regulators, 

Sparking the motor. Ignition has come 
around from dry cells to magneto and 
now, in electric-starting outboards, back 
to auto-type battery ignition, But the 
flywheel magneto is still sparking. Hot 
new magnetic materials make it far more 
potent at cranking speeds, and spare you 
the recharging of weak magnets. 

Aircraft-style magnetos are driven by 
flexible cogged belts that maintain timing 
like rigid gears. In Scott's 75-hp. three, 
the belt-driven distributor drives a_two- 
ended rotor at half engine speed. Merc 
sixes have two ignition systems, each 
firing three cylinders. 

Remote gas tanks lighten the transom 
load and provide greater cruising range. 
At first they were pressurized by a line 
from a check valve in the engine crank- 
case. Pressure pushed gas up a second 
line to the carburetor—or, if it sprang a 
leak, sprayed the boat with inflammable 
liquid. 

Now tanks are vented, and fuel is 
moved by a vacuum pump, the only pres- 
sure being in the short line from pump to 

[Continued on puge 224] 


When the owner stepped ashore to phone, two ex-convicts 
jumped aboard and headed for the Atlantic. 


Small-Boat Pirates 
Are on the Prowl 


They’ll steal you blind if you give them half a chance. 
Here’s how you can guard against their pilfering 


By E. D. Fales Jr. 


NEW kind of pirate is at large. 
He’s the fellow who boards your 
boat when you're ashore, swipes 

motor, tools, and accessories—just about 
anything that’s lying around—or even 
steals the boat itself. 

This modern pirate first appeared in 
numbers about five years ago—a product 
of the boat boom. This year, with 7,175,- 
000 glittering craft lying around for the 
taking in U. S. harbors, boat yards, and 
back yards, his raids promise to get 
worse. One trouble is there’s no organ- 
ized campaign against him yet, and no 
one has solid national statistics. But in- 
surance companies, flooded by claims, 
say this thieving business is spreading— 
and something must be done ‘about it. 

In some unguarded areas, boat thieves 


roam nightly and at will. Until recently, 
small-boat piracy was confined to cer- 
tain larger harbors: Chicago, Los An- 
geles, Boston, Miami, Jacksonville, New 
York. Smaller inland lakes and rivers 
were pretty safe. 

But last summer, say insurance claims 
men, widespread thievery broke out in 
the Illinois “Chain of Lakes” district, 
and on lakes and rivers in Mississippi 
and Louisiana. Heavy thefts were re- 
ported, too, on boat-crowded eastern 
lakes, like New Jersey’s Hopatcong and 
Connecticut's Candlewood. 

Recently, boats and motors stolen as 
far inland as Indiana and Ohio have 
turned up thousands of miles away, in 
California and Florida. Some stolen 
motors now are reported being ship} 
to Canada, Cuba, and South Ameri 

The pirates usually work in pairs, 
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Most pirates are amateur hoods who used to steal cars 


though occasionally in larger gangs. In 
one Eastern harbor, two young thieves 
recently stole 16 motors in 14 nights. 
In another, two men boarded a cruiser 
and chain-hoisted a heavy Chrysler en- 
gine right out of the hull—in plain view 
of other boat owners—and hauled it 
away. 

This sort of thing can cost you plenty 
especially if you're one of the six in 
ten owners who aren’t insured. Even if 
you are insured, you're being hurt: In- 
surance a few years back cost only $20- 


loaded, and 
"here were three 


The car seemed heavil: 
the cop investigated. 
outboards in the trunk. 


30 per $1,000. This year you may pay 
$60. On a $3,000 boat, your premium 
has jumped from, say, $90 to $180. 

Nor is the end in sight. Some insur- 
ance companies now consider outboards 
bad risks—and may go out of the busi- 
ness. In a few pirate-infested harbors, 
certain companies refuse to write policies 
‘on any boat—outboard or inboard. 

What can you do about it? To decide, 
you should know how the pirates work. 


Who are they? 

Some are hardened pros. But most 
are amateurs—hoods who used to steal 
cars but now find boats more diverting. 
‘The pirates first concentrated on small 
craft: dinghies, skiffs, and outboard hulls 
that could be toted away. 

Then they found that a boat is hard 
to sell. So they turned to motors, un- 
clamping them from transoms and haul- 
ing them away by boat or car. In one 
area, this traffic was discovered only re- 
cently by a cop who stopped a car at 
two a. m.—for running a red light. The 
car seemed heavily loaded, and the cop 
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investigated. There were three outboards 
in the trunk. 

More recently the thieves discovered 
accessories. Insurance men say the haul 
in 1961 ran into millions of dollars. Fa- 
vorite plunder: fuel cans ($23), cush- 
ions ($5-10), pilot and fishing’ chairs 
($50-300), anchors, chronometers, binoc- 
ulars, cameras. 


How they work 

They have a number of sneaky tricks. 
At Stamford, Conn., harbor patrolman 
Ed Black spotted a man in an outboard 
going fast toward shallow water. Curi- 
ous, he checked again a bit later. This 
time the boat was being rowed. The 
motor was gone. 

Investigating, Black found the boat 
had been stolen. The oarsman, to avoid 
suspicion, had run into shoal water, 
dumped the motor, and was planning to 
return after dark to retrieve it. 

In one Eastern boat yard, a thief cas- 
ually wandered among boats stealing 
tools—especially power sanders. One by 
one he dropped them over a fence into 
tall weeds—to be picked up by a con- 
federate with a car. 

In Florida, one gang took up skin 
diving. They would swim under water, 
quietly board a boat, unclamp the motor, 
and drop it overboard. Then they’d dive 
in and drag it away, unseen, on the har- 
bor bottom. 

At a big Eastern outboard meet, a 
different kind of gang arrived at the 
regatta grounds by truck. In plain view 
of hundreds, they hoisted motors aboard 
and drove away unmolested. Said a 
spectator later, “I thought they were 
mechanics.” 


The gang arrived by truck and, in plain 


view of hundreds, hoisted motors 
aboard and drove away unmolested. 


but now find boats more diverting 


Near Chicago, according to the Coast 
Guard Auxiliary, pirates now are “steal- 
ing to order.” A gang may get an “order” 
for valuable equipment—say a $500 ship- 
to-shore radiophone. When a boat is 
spotted that has such gear, a thief is 
put aboard. He dismantles the radio- 
phone and is picked up later. 

In Sheepshead Bay, alert New York 
harbor policemen even found one gang 
cruising in a launch, dropping off a thief 
at a time on each of several promising- 
looking boats, then returning later to 
pick up man and loot. 

Some pirates are amazingly brash. In 
Gerritsen Channel, Long Island, N.Y., a 
$30,000 cruiser came in from sea. When 
the owner stepped ashore to phone, two 
ex-convicts jumped aboard, started the 
motors, and headed for the Atlantic 
Ocean.’ Only the daring of two harbor 
patrolmen, who drove a small unmarked 
pursuit craft across a dangerous reef in 
fog to intercept them, saved this yacht 
for its owner. 

Not even back yards are immune. In 
Wisconsin, an owner left his cruiser and 
trailer in ‘his driveway. Next time he 
looked, both were gone. In Connecticut, 
thieves stole an 18-footer from the yard 
of a policeman. It turned up, two years 
later, being used by a cottager on a lake 
in New York State—sold to him by two 
men who had said: “We need to raise 
money to get home from our vacation.” 

According to the Coast Guard, many 
stolen boats are never recovered. Rea- 
son: So many look alike. With motors, 
it’s different. Many are recovered, 
thanks to repairmen who now keep long 


Skin divers would unclamp the motor, drop it overboard, 
then drag it away on the harbor bottom. 


lists of serial numbers of stolen motors, 
issued each month by manufacturers. 
(Johnson and Evinrude pay dealers $10 
for each stolen motor detected.) 


What can you do? 

Advises the Coast Guard: Avoid lone- 
ly, unlighted moorings and storage areas, 
If a well-guarded marina or club area 
is not available, haul your boat home 
and lock it in your garage. Leave as 
few valuables as possible in your boat. 

It’s important, in high-piracy areas, to 
have an all-night caretaker. In a bad 
area near New York, one marina has 
had only two small thefts in seven years. 
The owner attributes it to the fact that 
he sleeps at the marina and has an open 
intercom to his room to monitor any 
sounds or voices. “And besides that,” he 
boasts, “I have two watchdogs.” 

To make it harder for thieves, some 
patrols recommend sheathed chain or 
cable instead of mooring lines that can 
easily be cut. 

“Chain can be cut, too,” says Lt. John 
Fox of the Coast Guard’s big New Lon- 
don, Conn., base. “But thieves won’t 
risk the time or trouble. You'd be sur- 
prised how many thieves panic and 
abandon a job when even a small prob- 
lem is thrown in their way.” 

How else can you foil the pirates? 
Here are further suggestions by experts. 

Hidden electrical switches have 
proved so effective that even some po- 
lice boats now use them. 

« Hidden fuel valves are effective, too. 
One night recently two men stole a 

[Continued on page 228) 
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ALL-PLASTIC SIDE-WHEELER designed 
for small fry is hand-propelled by inde- 
pendent four-blade paddle wheels at the 
sides. A bucket seat open at front lets its 
young pilot’s legs hang through and aid 
stability. Pad’l Boat’s hull is molded of 
unsinkable Dow polystyrene foam like 
that in life belts and rafts. Price, $15.95. 
A. T. S. Enterprises, Inc., 66 Ritch St., 
San Francisco. 
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Airboats skim 
on surface of 
shallow water 


Air props on boats at 
left can’t foul in mud or 
marine . 

The Aircat in the top 
photo is an_ all-fiber- 
glass catamaran with 65- 
or 85-hp. Continental 
engine or 125-hp. Ly- 
coming. Sizes: 123, and 
14%, feet. $1,895 to $2,- 
795. Hurricane Fiber 
Glass Products, Box 93, 
Cypress Gardens, Fla. 

McBride _ Air-Thrust 
“outboard” (bottom) fits 
most boats. With 214- 
hp. engine, 18-inch prop 
is $249; 24-inch, $339. 
Controlled _Airstreams, 
Inc., 1734 W. El Segun- 
do Blvd., Gardena, Calif. 


PREFABRICATED PORTABLE PIER has 
¥-inch marine-plywood deck in 3¥%s-by- 
8-foot interconnecting units. Steel-rod 
supports are rustproof, can be put up 
with tool that comes in kit. Standard is 
for depths up to five feet, with others 
available. DocKit Pier sells for $125 in 
single units, $120 each for two to five. 
$115 for six or more. Pasconi Systems, 
Inc., Box 173, Cambridge, Mass. 


San Rafael, Calif. 


CAMPER-SLEEPER-BOAT is two-wheel 
fiber-glass trailer with sleeping compart- 
ment for two inside and entrance through 
side door. Tailgate drops down to serve 
as work table and expose kitchenette con- 
taining stove, icebox, and storage for gro- 
ceries. Nested on top is an eight-foot 
fiber-glass boat. Cost, $895. Trailorboat 
Engineering Co., 923 Francisco Blvd., 


UNSINKABLE PRAM has 
nine-foot hull of foam sand- 
wiched in fiber-glass. It’s 
so buoyant it floats half- 
full, but you can drain it 
by pulling a plug. “Squall” 
rowboat is $395; sailboat, 
with sail, $595. Nautical 
Engineering Corp., West 
St., Fall River, Mass. 


mer 


FLAG BUOY warns other 
boats to keep away when 
you are skin-diving below. 
Its 36-inch mast and 12- 
inch weighted keel tele- 
scope into 6-inch-diameter 
float for carrying. Plastic, 
$9.95; copper, $14.95. Safe- 
ty Float Corp., 35 S. 5 St., 
Waterbury, Conn. 


FLOATING PADDLE has a 
seamless blade made of Olin 
hollow aluminum plate, 
inflated hydraulically and 
filled with urethane foam. 
It won't sink, splinter, or 
warp, is less than half the 
weight of spruce. $9.95. 
Norton Mfg. Co., 2335 W. 
St. Paul Ave., Chicago. 
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WHAT'S NEW in Boating ..........seceee cece eee eee eeeeeene 
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FISHING FLOAT jis vinyl-coated nylon 
bosun’s chair held up by inflated truck 
inner tube. You wear waterproof, chest- 
high waders, put legs through seat, and 
walk and swim out to fishing grounds. 
Paddle Pusher sells for $23.95; inner tube 
is extra. Fishmaster Mfg. Co., 825 N. 
Portland St., Oklahoma City. 


COLLAPSIBLE CATAMARAN is mounted 
on inflatable nylon-and-vinyl pontoons. 
Cockpit is fiber-glass on tubular-alumi- 
num frame. With pontoons deflated and 
spray shield folded, it measures 11-by- 
45-by-50 inches. Water Cat I seating 
three is $249; for five, $289. Domestic 
Film Products Corp., Millersburg, Ohio. 


CRUISER “HARDTOP” provides cover 
for rear deck when you want to keep out 
of sun or rain. Made of aluminum over 
tubular-steel frame, canopy weighs 200 
pounds, most of it in glass windows. It 
slides forward on flat rails atop rein- 
forced gunwales for fishing over sides. 
Cost is about $300, depending on size of 
boat. MacDonald Camper Kits, 16827 
Foothill Blvd., San Leandro, Calif. 
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OUTBOARD GRILL enables you to broil 
steaks and barbecue over charcoal with- 
out danger of fire. Broiler is equipped 
with tubular arm that fits in a flagstaff 
socket. It hangs over the water when you 
are cooking, swings inboard for serving, 
and out again to carry the heat away 
from the diners. With flagstaff socket, it 
sells for $33.95. Aqua Bar-B-Que Corp., 
Box 202, Melrose, Mass. 


Flat-top pontoon cruiser 
you can build or buy 


‘These plywood-decked pontoons carry 
no superstructure to snarl fishing lines. 

Maker of Mercury outboards sells 
s for 8-by-30-foot boat above: 
6-foot pontoons, $160 to $365 
prows, $65 ¢ 
chments, 
in motor mount: 
Kickhaefer C ‘orp., 

Ready-ma 
$475, 


Fond du 
-by-13 footer 


PORTABLE FILTER AND PURIFIER removes bacteria 
and pollution, gives you clear, pure drinking water from 
lakes, ponds, streams, and rivers. Dynitron Sportsman 
consists of rustproof stainless-steel tank, pressure pump, 
and a filter element. Fill tank, force water through filter 
with a few quick strokes of pump, and fresh, germ-free 
water, with obnoxious odor and taste removed, will flow 
through faucet. Purifier weighs less than 10 pounds, 
takes little room in car or boat. Price, $99. American 


Dynion Water, Inc., Lowell, Mass. 


FLOATING BASKETBALL 
is latest water sport for 
youngsters, Basket floats 
on ring of polyethylene 
foam, bobs up and down 
on ripples and waves to 
make scoring a feat. Ball is 
tough plastic. Set costs $8. 
Argo Industries Corp., 200 
Fifth Ave., NYC. 
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Here Come 
Water Karts 


@ JOHN ROGERS’ 
AQUA-KART 


» homies built baby inboards—powered by tiny kart 


x JOHN MOLL’S 
HYDRO-KART 
= 


——— 


By Sheldon M. Gallager 


(VER watch a high-speed racing boat 
slam along in a shimmering rooster- 
tail plume—and get the itch to try 

one? Two men who did have come up 

with a brand-new idea in water sports: 
miniature inboard racers powered by the 
same little roaring, high-revving one-lung 
engines used in the currently booming 
karting craze. Their remarkable charm: 
easy installation, low cost, and the use 
of standard, readily obtainable kart parts. 

One boat, built by John Rogers of 
Texas, is the nearest thing to a regular 
land kart with its wheels removed and a 
prop hooked on instead. Only 8° long, 
it’s powered by a McCulloch MC-10 of 
approximately 6% hp., a popular kart 
engine. Drive sprockets, chain, steering 
wheel, gas tank, and swank seat uphol- 
stery are all stock kart accessories. Even 
the prop-shaft bearing—normally a spe- 
cialized fitting—is simply a standard 
rear-axle bearing from a kart. 

Another racer, 
designed by John 
Moll of Bellevue, 
Wash., is actually a 
sporty, scaled-down 
version of the great 
Gold Cup hydro- 
planes, complete with twin sponsons and 
rakish tail fin. It’s slightly longer—10’ 
4”—and is powered by a 64-hp. Power 
Products AH 82, another widely used 


Mechanics 


and Handicraf 
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kart mill, Both boats have hit up to 25 
mp.h.—docile enough for youngsters yet 
brisk enough for adventurous dads. Both 
are well-named: Rogers’, the ‘“Aqua- 
Kart”; Moll’s, the “Hydro-Kart.” 

What the boats are like. Rogers and 
Moll do not agree on all points—part of 
the fun of pioneering a new idea. Moll 
reverses standard hydroplane practice by 
putting the driver ahead of the engine. 
This, he contends, keeps heat, noise, and 
fumes behind the driver and is also safer 
if anything should suddenly let go. 

In the shorter 
Rogers’ boat, it was 
necessary to move 
the engine ahead of 
the ‘driver—a__re- 
verse twist on kart- 
ing practice—in or- 
der to get a sufficient run for the angled 
prop shaft. This has the advantage, how- 
ever, of making the engine easily acces- 
sible from the cockpit. With Moll’s rear- 
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CONTINUED. 


DETAILS OF THE 
AQUA-KART 


li 710" 


How You Can Get Working Plans 


Detailed plans for the wood-frame 
SHEET-METAL NOSE COWL is left partly open at Paes, Bart owe Nene oy be orate 
sides for access to engine and starter. Note Gaston Ave., Dallas, Tex, J 
racing-type throttle to left of steering wheel, a 4 ~ 
gas tank tucked behind seat. Small kart trailer 5 ar a ala a a 
is ideal for toting water karts, too. 


ig 


4 


ROGERS’ FRONT ENGINE, with small sprocket, LIGHTWEIGHT FRAME is Ard of %”" mahogany 
is mounted above large sprocket on prop shaft to take thin plywood skin, Jig is recommended 
at matching 10-degree slant. Sprockets, must ib ately. Semicircular 
ely to prevent chain drag. ck is minating short curved 

Lele policy ‘ted: de teetinpenble dume”” secon inte single, docble thick omit 


DETAILS OF THE 
HYDRO-KART —ceceuvene eB 


< 
KART STEER 
TRTEERING (MERCURY) 


S=DEEP 6'2-HP POWER, 
ENGINE 
a a 


10 4" 


51S KART BEARING 


Sak a (FAFNIR, FLANGETTE) 


TOOTH 
CHAIN SPROCKET 


engine design, it was necessary to extend 
the starting rope through the firewall 
behind the seat to make it accessible 
from the cockpit. 

Moll, a believer in simplicity, forsakes 
frills. There are no chains, belts, pulleys, 
or gearbox. All of the engine’s 6,500 
r.p.m. are coupled directly to a small, 
high-revving prop. Rogers uses a chain 
drive, with an 11-tooth sprocket on the 
engine and a 30-toother on the prop 
shaft to give about a 3 :1 reduction. This 
is desirable on the powerful McCulloch 
engine, he reports, and gives you freedom 
to experiment with various drive ratios. 


MOLL’S REAR ENGINE drives prop shaft di- 
rectly, is concealed by hinged, drop-down 
cowl cover. Air scoops keep engine cool; 
exhaust is piped out through transom. 


You Can Also Get Plans 
for the Moll Hydro-Kart 

Full working plans for a wood-frame 
version of the Fiydro-Kart are avail- 
able for $5 from John Moll, 16239 
Lake Hills Blvd., Bellevue, Wash. 


Moll’s only concession to gadgetry 18 
a centrifugal clutch to make starting 
easier without load. Rogers has tried 
both ways and doubts if a clutch is need- 
ed on a geared-down prop. In any case, a 
clutch gives you, in effect, a neutral 
gear and is handy if you want to idle 
your engine before getting aboard. Other- 
wise, you're off the second you pull the 
starting rope. 

How the hulls compare. Moll chose a 
stepped design that looks like a Gold 
Cup three-pointer except that the step 
runs continuously from sponson to spon- 


son. The prototype hull shown here is 
CONTINUED 


slick, hand-molded fiber-glass—a luxury 
touch that Moll frankly doesn’t recom- 
mend for anyone wanting to get a hull 
in the water fast. He’s currently design- 
ing a simpler wood-frame version. 

Rogers’ boat is a wood-frame hydro- 
plane, similar to the little outboard types 
except that the step has been eliminated. 
‘This simplifies construction and does not 
affect performance, he maintains, at the 
present modest speeds. The forward- 
mounted engine balances the hull nicely 
so that it planes well without a step. 

Because of limited power from the 
little kart engines, 
it’s necessary to 
keep the hull as 
light as possible. 
Moll’s lightweight 
fiber-glass design 
weighs only 150 
pounds, but may go 
a bit heavier in the 
wood-frame version. 
Rogers uses 4” ma- 
hogany for his frame, 
covered with a thin 
skin of 14” exterior- 
grade plywood. Max- 
imum beam width is 
42”. Moll’s beam is 
48” across the spon- 
sons, but slims to 28” at the engine well. 
Both racers will carry payloads of up to 
180 pounds. 

Rudders on both boats are controlled 
by steel tiller cables, as on conventional 
outboards. An interesting departure, how- 
ever, is the use of an ordinary V-belt 
pulley on the steering shaft to carry the 
cable instead of a special, more expensive 
drum. Steering ratios are fast, as on 
karts, permitting showy, exciting turns 
and slides. Moll’s aircraft-style steering 
wheel makes only a half turn from lock 
to lock. 

What do they cost? Depending on the 
engine you pick, you can put a water 
kart together for $200 to $350—about the 
price of a good land kart. The only 
strictly nautical requirements: a propeller 
and a shaft log and stern strut to sup- 
port the shaft. The angle the shaft log 
makes with the bottom of the hull will 
determine the angle at which the engine 
must be mounted to line up with the 
prop. Rogers’ engine is canted 10 degrees 
off horizontal, Moll’s 11 degrees. 
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Roger's Aqua-Kart hits a brisk 25 m.p. 


Both designers have experimented 
with various outboard props and small 
Class A racing props. Rogers’ current 
favorite is a 514”-diameter two-blader 
with a 714” pitch. Moll uses a 7” two- 
blader with a lower 6” pitch because it 
must spin faster without gear reduction. 

In choosing an engine, you must be 
sure that its shaft rotation matches prop 
rotation. Rogers’ forward-facing engine 
must turn the opposite way from Moll’s 
rear drive. Depending on prop and drive 
arrangement, it may be necessary to use 
a reversed, or “mirror-image,” kart engine. 

With the Moll di- 
rect drive, it’s also 
necessary to use a 
thrust bearing in line 
with the engine since 
kart mills aren’t de- 
signed to take end 
loads on their crank- 
shafts. In the Rogers 
chain drive, there is 
no end load on the 
engine itself, and 
thrust is taken by 
the kart-axle bearing 
— on the prop shaft. 
= Both shafts are 54” 
in diameter and can 
be bronze or Monel. 
Both boats have a “kill” switch in the 
cockpit for quick shutoff of power. 

A whole new sport. Both designers 
expect water karts to gain nation-wide 
popularity just as land karts have. Why? 
“They're actually more flexible,” says 
Moll, “offer more opportunities for ex- 
perimentation and ingenuity, look more 
realistic in scaled-down form than their 
wheeled cousins, and give the same 
breath-taking thrills and fun.” 

Moreover, present speeds are only a 
beginning. Huskier engines and hull re- 
finements will send them skyrocketing, 
just as they have in land karts. Already, 
a twin-engine version—borrowed right 
from the karters—is being planned. 

Moll would like to see karting clubs 
grow up in each community and even has 
plans for a kart rink where nearby water 
facilities aren’t available. “It would be 
a shallow pool only 15” deep and about 
160 by 300 feet. You could race 20 to 30 
water karts at a time on a rink this size 
and have a whale of a time.” 

And we'll just bet you could. MM 
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A New system of water- | ~—___—~"’ | I 


way markers has been DANGER | 
adopted as standard for the Renoraree. 


entire United States by the 
Council of State Govern- 


ments, a group represent- MOORING 
ing all 50 states. The mark- BUOY 

ers were designed for use | Sa nare 

in addition to the Coast 

Guard’s established system SPEED 
of navigation aids. Typical ZONE 
markers are shown here. AsPosteo 


>>> AN inDOOR-oUTDOOR thermometer of- _>>>Wans of rope-type calking compound 
fers a fine way of keeping tab on the tem- (such as Mortite) placed under the 
perature of the water through which you clamping pads of an outboard motor will 
are cruising. Mount the outside unit in keep the pads from shifting or turning. 
a protected spot under water—but not 

too near the exhaust of an outboard 
motor, to avoid false readings 


How to Aim 
a Signal Mirror 

WHEN a mirror is used 
for emergency signaling to 
a boat or aircraft, aim it by 
holding your left thumb at 
arm's length in line with 
the target. Hold the mirror 
just above your eye, and 
find the correct tilt angle 
to shine the sun on your 
thumb. When the sun is 
‘on your thumb, it will also 
be on the target. 
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Electronics Afloat 


The modern wonders of radio, radar, and sonar are giving the 
Saturday skipper a new kind of boating fun 


MILY boating has gone electronic. 
Instruments that were once big-ship 
luxuries now come in low-cost ver- 

sions—many as home-assembled kits—to 
make pleasure cruising safer and more 
fun. Today, electronics will plot your 
course, fix your position, take depth 
soundings, let you call your wife at 
home, spot where the fish are biting, 
predict the weather, and even take over 
the wheel for you like an airliner’s auto- 
pilot. 

Radar, though still not cheap, can ac- 
tually be installed in a small boat for 
about the price of a color-TV set. In 
fog or at night, this gives you a map- 
like image of everything around you on 
a tiny TV-like screen. 

Talking over the water. In addition 
to standard radio telephones, the newer, 
much less costly two-way Citizens Band 
transceivers will keep you in touch with 
your home or with other boats. They're 
ideal for small-craft use where a long 
broadcasting range isn’t needed. Trans- 
ceiver kits, good for sending or receiv- 
ing up to 10 miles, can be assembled 
for as little as $45. (But don’t rely on 
these for distress use—CB frequencies 
are not monitored by the Coast Guard.) 

For shorter-range communication, you 
can put together a little hand-held 
“walkie-talkie” for $25 to $35. These 
have a range of one to three miles on 
water, require no power from the boat, 
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and can be easily tucked away even in 
a small outboard. The old-fashioned 
hand megaphone for hailing nearby 
boats has gone electronic, too. New bat- 
tery-powered transistorized models will 
boom your voice over a mile or more of 
water in an emergency. 

Safer navigation. For use offshore or 
in storms, there are small, portable radio 

rection finders selling for as little as 
$70. One made by Heath not only lets 
you fix your position by tracking marine 
and aircraft beacons, but also receives 
standard commercial’ broadcasts so you 
can listen to your favorite radio pro- 
grams while afloat. 
Other makers have also been quick to 
see the value of multipurpose equipment 
that saves on both small-boat space and 
budgets. Several marine telephones, 
such as the Pearce-Simpson, double as 
regular shipboard radios. Another all- 
purpose receiver, made by Nova-Tech, 
lets you tune in beacon, weather, marine, 
and’ police channels, plus world-wide 


short wave and regular AM and FM 
broadcasts. It sells for less than $100. 
If you want the protection of emer- 
gency radio without investing in a full 
transmitting rig, you can get a little au- 
tomatic distress signal called the Res-Q- 
Matic. A slim cylinder about the size 
of a fire extinguisher, it broadcasts a 
continuous SOS on built-in batteries and 


even keeps working right in the water. 

Want to know how deep the water is? 
An echo-timing device, based on war- 
born sonar, will tell you to within a few 
inches as you watch a needle on a dial. 
Another version will spot a school of 
fish; the angler never had it so good. 

These two devices, while often as- 
sumed to be the same, actually work in 
different ways. The fish finder sends out 
a continuous sonic beam that changes in 
tone when it hits a school of fish. By 
listening to the variations in pitch, you 
can tell not only the location of the fish 
but the speed and direction. 

The depth finder bounces separate 
sonic pulses off the bottom and times 
their return—the longer the lag, the 
deeper the water. It will also detect fish 
in some cases, but does not pinpoint 
their direction as accurately as the fish 
finder. Prices range from $70 to several 
hundred. Another fishing aid records 
depth and water temperature simul- 
taneously so you can tell whether con- 
ditions are right for the fish you're after. 

Pampering the power. For your 
boat’s engine, you'll find several new 
electronic aids. One of the nicest is a 
universal transistorized tachometer that 
can be used with any type of engine— 
inboard or outboard, two-cycle or four- 
cycle, with any number of cylinders. 
One low-cost version is sold in kit form 
by Allied Radio for $25. It can also be 
used on a car or 
other gasoline- 
powered equip- POPULAR SCIENCE 
ment. 

Alternator-type 
power generators, recently developed for 
cars, are now being made available for 
inboard engines by Leece-Neville. Their 
charm: plenty of juice even at low idling 
speeds to run all the lights and electric 
gear that modern pleasure boats carry. 

The popularity of twin engines has 
also sparked an electronic synchronizer 


that’s said to read engine pulses and 
provide a precise matching of r.p.m, on 
both props. Made by Allen-Bradford, it 
will work on either inboard or outboard 
engines, Cost: about $40. 

To help you steer a true course, 
there's even a remote-controlled rudder- 
position indicator that shows you on a 
dial the exact angle at which your rud- 
der is turned. 

‘The ancient problem of salt-water cor- 
rosion has an electronic cure, too. An 
accessory sold by Sea Horse Marine 
“coats” metal hull fittings with a low- 
voltage current, setting up an electrical 
“fence” that prevents corrosive elec- 
trolysis. 

Beating the weather. New transistor- 
ized weather-warning instruments indi- 
cate wind speed and direction on small 

dials. Electronic 

] hygrometers calu- 

YEAR SPECIAL. late humidity auto- 

matically. You can 

even get an elec- 

tronic thermometer with a memory—it re- 

cords maximum and minimum tempera- 
tures so you can spot weather trends. 

For sheer fun, the gadget that may 
take the prize is Airguide’s “Ski-Talkie” 
—an intercom for talk with your boat 
pilot as you ski along 75 feet behind him. 
—Sheldon M. Gallager. 


My PRIZE eg 
project is... | 


> = 
.a Cabin sailhoat 
described in PS 
It took me about two months to build 
this 19-foot cruising sailboat. I call her 
White Heather. I am sailing her without 
engines, using the alternative sail plan 
that your magazine described. In the 
bilge I have 400 pounds of lead to 
ballast it. The timbers are of pitch pine, 
1” thick, the frames of local mahogany, 
and the deck %” marine ply. A pro- 
fessional made the sails. [Construction 
of this boat was described in five suc- 
cessive issues of Poputar Science, 
March-July, 1941.] 
D. B. Kicrour, Jamaica, B.W.1. 


...a Cruiser and 
trailer to haul it 


Here’s the 20’ beauty I 
built several years ago, rid- 
ing high on the wooden trail- 
er I built to carry it. The 
boat has a 7’ beam and is 
powered by a 1955 Caddy 
engine. We use it mostly for 
water skiing. 

Grorcr Hevs, Los Angeles. 
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"2 SAFETY WEAR Afloat 


wines: 


Crew won't don life jackets? 
Try these new garments for 
careful—yet carefree—boating 


By F. C. Clark Jr. 


IHE facts about water accidents 
are startling: Of the more than 
6,000 who lose their lives every 
year, very few actually drown outright. 
Many, doctors now know, die of shock 
or heart failure before water ever 
reaches their lungs. Many more be- 
come paralyzed 
by panic and 
drown only be- 
cause they are 
helpless. Nearly 
half of those who 
die are known to be good swimmers. 
Moreover, many accidents occur close to 
shore, in protected harbor areas—in some 
cases right next to the dock. 
Why? Two reasons, say safety ex- 


perts: 
1. Trying to swim fully clothed or in 
rough water is nothing like taking a dip 


an Y*- _ 


at the beach—even the strongest swim- 
mer is in for trouble. 

2. Many, since childhood, have been 
so instilled with fear of water that a 
sudden mishap triggers an uncontrollable 
panic reaction that leads to shock, 
clouded thinking, and helplessness. This 
is nothing to be ashamed of—it happens 
to most of us. 

Add these up and you have a pretty 
good reason for taking care afloat. Yet 
few people do. Life jackets, if carried 
at all, go in the boat, not on the occu- 
pants. They're bulky and uncomfortable. 
Men are afraid 
they'll look like 
sissies wearing 
them, and women 
are afraid they 
won't be looked 
at at all. Thrill seekers also insist on 
perching precariously on decks and seat 
backs at full speed. Ty top bch, the 


board slip by removing handholds and 
making surfaces as slick and smooth as 
a cake of ice. 
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CONVERTIBLE LIFE PRESERVER looks like sporty 
sailing jacket at left, even has hood for foul- 
weather use, In emergency, you pull out tube 
and blow, as at right. This inflates two blad- 
ders to keep you afloat, as shown on preceding 
pase. British-made, the Rockall Inflator sells 
for about $30 at marine-supply stores such as 
Crow's Nest, 16 E. 40th St., NYC. 


What you can do about it. Just re- 
cently, manufacturers have begun to do 
something about people who balk at 
wearing conventional life jackets, Their 
answer is one of the slickest develop- 
ments in boating safety: an inflatable 
life jacket that in normal use looks like 
an ordinary, attractive sailing jacket. If 
you take a’ spill, airtight compartments 
sewn into the jacket can be inflated in- 
stantly to hold you up. 


WAIST-TYPE WATER-SKI BELTS, while not true 
life jackets, are small, easy to carry, can be 
tossed to someone in distress. Insist your crew 
wear one, if there's nothing better. 


In one type of jacket, the British- 
made Rockall Inflator, the air chambers 
are inflated by blowing into a short tube, 
normally kept hidden in a pocket. It 
takes only a few puffs to fill the cham- 
bers completely. In rough weather, the 
jacket can be kept partially inflated so 
that a single puff will complete the job 
in an emergency. 

Another type, also British and soon 
to be sold in the U. S., requires no in- 
flation at all. Called the Marksway, it 
uses air chambers with openings made 
of a special material that expands when 
wet. Air normally circulating through 
the jacket is trapped inside as soon as 
the quick-swelling material hits the 
water and seals the chambers closed. 

‘The remarkable advantage of this type 
is that it automatically goes to work 
even if you should be knocked over- 
board unconscious—a not uncommon 
sailing accident. One minor complaint— 
if it’s a complaint at all—is that the air 
stays in so well that the jacket must be 
thoroughly dried out before the sealing 
material will contract and let it deflate. 

Other safety aids. In addition to the 
jackets, you can also get inflatable life 
vests that look like the “Mae Wests” 
worn by airmen. These are inflated by 
built-in CO, cartridges that you trigger 
by simply squeezing. While they may 
not be as attractive as the jackets, they're 
less expensive and can be worn under a 
regular jacket if you're sissy-sensitive. 

Both the jackets and vests have an 
important double benefit: They not only 
hold you up, but they give you a feeling 
of security that chases away panic and 
shock—the true killers in most cases. 


SAFETY HARNESS has line with snap hooks for 
tethering yourself to boat in rough weather. 
It can't slip off, has rings for knife or tools. 
Made by Winslow, it sells for $16.50, 


good bet for kids since it gives freedom of 
inflation in the water. In situ 


oungsters 


wap, even in calm weather and close to s\ 

For kids, it’s best not to depend on 
devices that must be operated by the 
wearer. Conventional life jackets are 
still the safest bet. The collar type that 
holds the head out of water is more ex- 
pensive, but well worth it. The newer 
vest type is much less cumbersome than 
the full wraparound jacket and provides 
a collar. The general design has been 
approved by the Coast Guard, but be 
sure the particular make*you buy has 
the approval label—not all do. 

If you do a lot of scrambling around 
wet decks, as on a sailboat, another im- 
portant aid is a safety harness. This 
looks something like a parachute harness 
and lets you tether yourself to the boat 
so you can’t get lost even if you do go 
over the side. It’s especially important 
if you're out alone or at night. One cau- 
tion on power boats: Be sure to use a 
line that’s either too short or too long to 
pull you right into the prop. 


These look like ordinary tennis 
sneakers, but aren't. Their soles are de- 


NEWLY APPROVED LIFE VEST above at left has conventional kapok 
filling, but is less bulky than older wraparound 
movement yet does not 
ms like the one at right, 
ould be required to wear a jacket at all times. A mis. 
re, can be fatal. 


jackets, It's a 


“MAE WEST” LIFE VEST, 
similar to airmen’s, is 
inflated by mouth or 
by squeezing CO; car- 


ice, it 
350 rt costs napa 


signed to give a suction grip on slippery 
decks and actually work better the wet- 
ter they get. 

None of these aids is intended to be 
a substitute for legally required life 
jackets and buoyant cushions. But they 
are the extra margin that can keep the 
pleasure in pleasure boating. iT 
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IT FITS NICELY under the gun- 
wales of a small cruiser (above) 
while you are under way. 
here was made of %4” plyw: 
weight only 25 pounds. 


Portable Gangplank 
Beats Wading 


By V. Lee Oertle 


OAT trips are a lot more comfort- 

able if you can get in and out of 

‘the craft without wading—difficult 
in shallow-water country. That's when 
a portable gangplank is useful. 

‘As you near shore, swing wide and 
let the stern drift in first. Kill the 
motor and tilt it out of the water. Toss 
a line to a person on the bank and let 
him pull you in close. Drop the gang- 
plank brackets on the transom and let 
the other end down 
on the sand. Pas- 
sengers can trans- 
fer safely and 
quickly—without 
wet feet, squishy 
baggage, or dampened spirits. 

When camping for the night, throw 
out the anchor with the bow of the boat 
facing open water. Tie the stern to some 
handy shore projection or drive in a 
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short stake ashore to hold the line. 

Other advantages to mooring stern- 
first: Waves from passing boats won't 
splash over the transom; the boat will 
be less apt to collect wind-blown spray 
from an inshore breeze; heavy surf will 
not pound the hull nearly as hard. 

I used %” marine-grade plywood 14” 
wide for my plank. Go over the rough- 
cut runway with a sander and remove 
all splinters and rough edges. In mak- 
ing the brackets, remember that a loose 
fit is desirable, to accept the twist and 

yaw of the boat at 
th soa Make Le 
Y rackets fairly 
YEAR SPECIAL G00 so they will 
be secure on the 
transom while the 
runway is being used. 

Scotch Tred for a nonslip surface can 
be obtained from most marine suppliers. 
For better appearance and resistance to 
rot, I applied a coat of yellow paint. 


FIT THE PLANK in space between transom cut- 

out and motor shroud. Allow inch or so 
clearance on each side. Fix length b; 
can carry in the boat. This one is 


one end of plank. Bore 54” 
two blocks to allow roller 


STEEL-STRAP U BI 
lank to the bo: 
of two 12 
Use rubber ce 
ich rubber wedges inside the brackets (right 
to cushion the metal from the transom. 


STRENGTHEN THE PLANK with two 48”-long A NONSKID SURFACE was provided on the 
two-by-twos und mp them to the top of the plank by applyi 

es midway betw ends while you drill Tred t shown here, The 
ne for four %” ize bolts. surface enough for good 


Mate: 


HOW v YOU, TOO, 
CAN JOIN IN 


The Big 
Boom ad 
in 

SAILBOARDING» 


= = 


By George Danie! 


F YOU wonder how a curious little 
sailing hot rod could become, in only 
three years, the world’s most popular 

racing class, just try one. The answer 
comes fast. 

You may end up wide-eyed and wind- 
blown; for these sailboards, as they're 
called, are among the fastest sailing ves- 
sels ever built. Slither aboard the sleck, 
surfboard-like hull, haul the sail to the 
wind, and you're off in a sneaky-quick 
pickup that’s like the difference between 
a high-powered sports car and the old 
family sedan. 

Your bow starts kicking up a white 
froth almost instantly, while the swirling 
foam of your wake disappears behind 
you at a startling rate. In a minute or 
two, you're apt to wish you had brakes. 
In a good breeze, you'll burn up harbor 
space at 1,000 feet a minute, so there's 
plenty of opportunity for quick turns and 
thrilling maneuvers—the kind of fun you 
get stick-shifting a swift sportster through 
a tortuous course. 

Speeds have been clocked at better 
than 15 knots officially and 20 knots un- 
officially—or a flashy 17 to 23 land miles 
per hour. This is as fast or faster than 
the fleetest racing sailers now in use, ex- 
cept for a few catamarans and hydro- 
foil hulls. It also matches the 20-knot 
speed records set by America’s early 
Clipper ships. In contrast, the average 
small sailboat you see scudding along at 
a brisk pace is probably making all of 
six knots. 

What are sailboards? The hulls are 


and Sheldon M. G 


th 
a oe 
’ 


Big sport? As many as 50  sailboards may enter a single race, as at this Connecticut meet. 


ger 


slim, hollow, bullet-nosed, and almost 
flat on the bottom. Their phenomenal 
speed is made possible by their narrow 
beam and low drag. 

Most sailboards use a latcen sail that 
has twin spars instead of a single boom, 
much like a canoe’s sail or those of the 
ancient Arabian dhow and Mediterra- 
nean felucca. The rig is sturdy, easy to 
handle, and lets you carry a lot of sail 
on an inexpensive stub mast. 

The early sailboards, pioneered by Al- 
court, Inc., Waterbury, Conn., came 
about almost by accident when one of 
the company’s co-owners built a flat little 
skimmer out of a couple of pieces of dis- 
carded plywood just for the fun of it. 
The fun caught on so fast that Alcourt 
was soon struggling to keep pace with 
orders for what was to become the now- 
famous Sailfish. In the past three years, 
20,000 have been sold. Last year, sales 
zoomed to the $1,000,000 mark. Over- 
night, a whole new class of racing sailers 
has blossomed into the world’s biggest 
for one-design boats. It took the Snipe- 
class sloop 40 years to reach 13,000, and 
few other classes have ever hit half that 
figure. 

‘The first Sailfish was 11’ 714” long, 
mainly because marine plywood came in 
12' lengths. Since then, Alcourt has 
added a larger Sailfish with a 13’ 10” 
length, plus a new model, called the 
Sunfish, that has the same 13’ 10” length 
but a fatter beam for greater stability 
and capacity. 

Construction has also been slicked up 
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RIDING lightweight sailboard is 
quickly lifted off ir-top carrier. From there, 
it’s an easy two-man job to walk the hull, fully 


to include plastic-covered plywood for 
the less-expensive models and mirror- 
smooth molded fiber-glass for the deluxe 
versions, The larger Sunfish sports a tiny 
cockpit that looks like a sink, even to the 
“drain plug” in the bottom. This is a 
self-bailer that uses suction to draw water 
out of the cockpit at speeds above six 
knots. The sailboard is one of the few 
types that can use a self-bailer: It oper- 
ates at speeds that most sailboats never 
reach. 

Prices start at about $300 for a ply- 
wood Sailfish and go on up to $450 for a 
fiber-glass Sunfish. The plywood type 
also comes as a kit, complete with sail 
and paint, for about $298. 

Sails, in eye-popping stripes or solid 


rigged, right into the water, For one-man han- 
ling, a wheeled dolly can be slipped into the 
daggerboard slot, as seen at the Left. 


colors, are available in cotton, or in nylon 
for about $20 more. In addition to Al- 
court's fish, there are a number of other 
sailboards, some selling for less than 
$200. Royalty Sports’ Minnow goes for 
$163 and O'Day’s Kitten for $199.50. 

Why the boom? Speed is only one 
reason for the sailboards’ success. 
They're so light—139 pounds in fiber- 
glass—that you can store one on a garage 
wall like a garden rake. Transporting it 
to water is merely a matter of flipping it 
onto a standard car-top carrier. You 
don’t need a trailer. 

At the water’s edge, you slip the mast 
into a hole like a candle into a candle- 
stick, fasten a few ropes, and you're 
ready to go in two minutes. The keel is 


Flip a fish and she's back on her keel in one minute 


HOPELESSLY HULL UP, this fish looks as if it's out 
of the race, But don't bet on it. In first photo, 
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skipper levers feet against bottom while haul- 
ing on daggerboard. As she starts to rise, he 


in the form of a removable daggerboard 
that you simply down or pull up 
through a slot in the hull. The rudder is 
pivoted so you can tilt it up during 
launching or beaching to keep it from 
hitting the bottom. What’s more, the 
sailboard is one of the few boats that can 
capsize in the middle of a race and still 
go on to win. The reason: The light hull 
can be rolled back on its keel in about a 
minute flat, as shown in the pictures be- 
low. 

The only thing you have to remember 
is that a sailboard is definitely a bathing- 
suit boat. If you're going to heel one 
hard, you must expect an occasional 
dunking. Still, flipping in a sailboard 
is not the catastrophe it can be in a 
larger boat. You merely scramble back 
on and sail off. The plywood hulls are 
naturally unsinkable, and the fiber-glass 
jobs have built-in flotation. But the big- 
gest single reason for the boom in sail- 
boards is this: They give you, quite liter- 
ally, the thrills of big-time sailing at a 
small-time price. 

What it’s like to sail one, There are 
only two controls, the tiller for steering 
and the mainsheet rope for setting the 
sail angle. The mainsheet is your throttle 
—pull on it and you speed up, let it out 
and you slow down. 

To get going, you “fall off the wind” 
—turn slightly ‘away from the wind to 
catch the full force more directly. Those 


puts full weight on daggerbo: 
gunwale to roll her back up. 


and yanks on 


mut $100, 


familiar only with motorboats will be 

by the weirdly silent, sudden 
surge of power. As the pace quickens, 
you haul in the sail, the hull starts to 
heel, and you slide up to the high side 
for balance, In seconds, you're at full 
throttle. 

You eye the bubbles trailing off at the 
stern. If they show a decrease in speed, 
you know you're sailing too close to the 
wind, and you fall off to pick up again. 
You can sail at any angle up to 45 de- 
grees to the wind—something only the 
best sailboats can do. If you heel over 
too hard, you ease off on the sail to slip 
wind and slow down. This is your brake. 

When you turn by heading into the 
wind, you're coming about. This is the 


skipper slithers aboard and sails 
‘one minute by stopwatch. 


CONTINUED M4 


Sailboards can do anything big sailboats can do—sometimes better 


WN STAYS: 
‘COMING 
BOUT 


How to dock a sailboard 


SARSOARDS ARE 30 AST yuia ca exslly sont 


a dock. 
ith the wind. Proper landing 
Sees coat aot lat aon eit come 

i lets: art! 
to the side of the dock, bow out, 
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safest way since the sail swings gently 
to the opposite side as you come around. 
To avoid losing headway, some skippers 
fall off a bit ahead of the turn to pick up 
speed, then put the tiller over hard to 
complete the turn fast. 

You can turn faster away from the 
wind—called jibing—but this is tricky. 
The sail slams over hard, like an um- 
brella caught in a gust. You have to 
duck fast and shift your weight or you 
may go over. 

About this time will come the suspi- 
cion that sailboarding can never be dull. 
The switch from an ordinary sailboat is 
like swapping a bus for a jet. Seaman- 
ship comes fast on a sailboard—it has to. 
In minutes, you're executing showy, fe- 
male-impressing maneuvers that make 
ordinary sailboats look as if they’re wad- 
ing in molasses. 

What to look for. When you buy a 
sailboard, remember that its chief charm, 

(Continued on page 230) 


For Economy, 
Build the 
Ugly Ducker 


——— 


You needn’t be a hunter to 
enjoy this easy-to-make 
tub. Kids will love it 

for calm-water paddling 


POPULAR wove Hf} th ‘SPECIAL 


O IT looks like a mortar-mixing box— 
who cares, as long as it serves the pur- 
= pose? And that purpose can be: hunting 
the sloughs, calm-water fishing, or lazy row- 
_ ing or paddling on reservoirs or placid rivers. 
+ You could even add a one-horse kicker. 
The economy—I built mine for under $18— 
lies in using low-grade stock, but finishing off 


> with high-strength fiber-glass saturated with 
9} 


w—t Ms WARDBOARD 


Westnetot 


(UNTEMPERED) 
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TRIMMING SIDE BOARDS after bot- 

tom panel is attached and transom 

is set flush with its rear edge spares 
rou tricky mating of bent hard- 
ard and precut sides. 


FIBER-GLASS SEALS HULL against 
Teaks, Lay out overlapping strips 
to cover ttom, leaving about 4” 
to fold over sides and transom; 
run cloth halfway up bow bevel. 
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boat resin. Lumber can be No. 2 pine shelving, if 
you're willing to brave cold stares at the lumber- 
yard while you cull out two eight-foot lengths of 
Sound one-by-twelves (as few knots as possible). 
Before they throw you out, grab an extra piece for 
the transom, plus a couple of one-by-tens for seats. 

Clamp the side boards together so you can cut 
and sand both contours at once. Unless you enjoy 
bailing, be sure these edges are smooth, so that the 
bottom’ panel will butt tight. Separate the side 
boards and stand them upside down on a level floor. 
Tack on temporary braces to space them 3414” 
apart. Rip one foot off the width of a hardboard 
panel and begin fastening it at the bow end, spac- 
ing the nails 2” apart. Draft an indulgent friend to 
hold the free end of the panel up, lowering it 
gradually (as you nail alternate sides) to establish 
the curve. Untempered hardboard bends best. 

Fasten the bow brace by nailing through the 
hardboard and clinching inside. Slice a 36” length 
off that left-over strip of hardboard and nail it 
to the gunwales. If you're brave and eager enough 
to skip the optional sinkproof feature, go ahead and 
install the seat planks. 

Waterproofing the hull. After you've covered the 
bottom with fiber-glass, as shown, squeegee cata- 
lyzed resin over it for thorough saturation, working 
out all air bubbles. You'll need about 14% quarts, 
When the resin has cured (about 24 hours), smooth 
the rough edges along the sides with a power sander. 

Still wary about putting to sea in a sandbox? 
You can make the boat virtually unsinkable by 
sandwiching a panel of foam between the hard- 
board and an auxiliary floor. It adds about $7.50 
to the cost, but will keep you afloat even if you 
blast a hole right through the bottom.—V. Lee Oertle. 


SINKPROOFING, 5 OPTIONAL, Trim a 
pl of 2° Styrofoam, to 3444" 
lay it flat on 


'2”-long 
ith and 

efore installing ‘seats 
(photo left). Cut thin plywood same size to lay 


‘on top; secure it to sides and transom with 4” 
Strips of fiber-glass, coated. with boat resin, 


Wood 
Bargains 
from 
Country 
Sawmills 


By George Daniels 


LMOST anywhere in the 
you're within easy 
g distance of a source 
of remarkable lumber bargains— 
the small country sawmill that 
cuts native lumber. Hundreds 
of them dot wooded areas from 
coast to coast. Look for their 
signs, ask when you gas up, 
check the yellow pages. 
Typical board-foot sawmill 
prices in my area (New Eng- 
land) are: clear pine 10 cents, 
clear oak 17, walnut 25—most in 
widths up to 12”. For a cent or 
two more you get widths of 18” 
in oak, 24” in pine—ample to 
make table tops or solid doors 
in one piece or with a single 
seam. Some sample lumberyard 
prices in the same area: clear 
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How to Stack 
Green Lumber for 


Air-Drying 


Raise the first course well off the 
ground on blocks. Use cross sticks at 
least 2” thick for good air circulation. 
Place them directly above each other 
so that the weight above won't bend 
the lower boards. Leave space between 
the board edges, and keep the stack 
narrow rather than wide for best air 
flow. 

Because the top boards dry faster 
on the upper surface, they tend to cup 


upward and distort. To prevent this, 
weight them down or lash together the 
top sticks as shown. Another method: 
Flip the top boards over frequently. 
The cross sticks should be moved 
slightly at intervals to expose the 
area they touch and permit that to 
dry, too. 

If possible, do the stacking in a 
shed. Otherwise, cover the top with tar 
paper or roll roofing, with scrap-wood 
spacers between the covering and the 
top board surface. 


How to Check 
Wood Seasoning 


Cut a small sample from the stack 
and “kiln-dry” it at 212 degrees in 
your kitchen oven until it shows no 
further weight loss in a few successive 
weighings on a postal scale. 

To this weight figure add 12 to 15 
percent. (This compensates for the 
average exterior moisture content.) 
Use this figure as a gauge. 

When another sample of the same 
size cut from the stack weighs about 
the same—your wood is seasoned. 
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pine 45 cents, clear oak 48, walnut $1. 

Some prize buys may come from the 
scrap pile, waiting to be cut into fire- 
wood at about $12 a cord. Here you'll 
find slabs sawed from logs to square 
them before they’re ripped into boards. 
Squaring a bowed section of log often 
results in an oval-shaped slab—in hard- 
wood usually rimmed with pale sapwood 
and centered with dark heartwood. 

For paneling in your den or game 
room the small mill can rip a stack of 
boards from a single log with a grain and 
knot pattern that can be matched across 
an entire wall. Yet the natural variation 
in each piece distinguishes it as real 
wood, not a veneer or synthetic, and 
you get it at the regular board-foot price. 

For special siding on a country cot- 
tage or vacation cabin, the mill provides 


Ways to Make 


iSEASONED-WOOD techniques 
used in some of the country’s oldest 


used with fresh-cut mill lumber. 
are several of the basic ones you 
should know: 
Pegged mortise-and-tenon joints of 
shed frames are locked by a 
driven through holes bored 
out of alignment in both parts. 


The peg must flex to pass through, as 
diagramed. As it dries, it hardens with 

@ permanent zigzag; it can’t fall out or be 
pulled out. It doesn’t shrink loose in the 
holes, as the green timbers (and the 
holes) shrink with it. 

Vertical softwood siding is nailed up 
green by setting boards snugly edge to 
edge and nailing a third of the way in 


E: 


“wavy-edged” planking that retains the 
natural surface contours of the log along 
both edges. It’s sold at board-foot rates, 
usually based on the midsection width 
of each board with an ample allowance 
in your favor for error. 

Log-cabin materials are a small-mill 
specialty. Order your logs with a slab 
from opposite sides so the flat lower 
surface of each log rests on the flat up- 
per surface of the one below. You pay 
according to the board feet of the logs. 
Typical price of 6” pine with two flat 
sides is 30 cents a running foot. That's 
just 60 cents a square foot for your 
walls, and you don’t need framing. To 
cut costs, have them ripped down the 
center and use them over framing; with 
the bark side out, you cover twice the 
area for almost the same price. 


Use of Green Wooa 


Grading of lumber. At the small mill, 
grading is not a systematic matter. Some 
sell bulk orders on a run-of-the-mill 
basis. You select the species but take 
random grades as they come from the 
saw, some clear, some knotty. If you 
want only a board or two you can usual- 
ly pick them out. 

Other mills grade by the log. But log 
lumber, from ground level to lower tree 
branches, is priced highest by a few 
cents because it is clear. Knots result- 
ing from branches reduce the price from 
higher trunk sections. 

Seasoned or green? The small saw- 
mill usually sells both ways, and is your 
only source of cut-to-size “wet-green” 
hardwood. This is a must for steam- 
bending jobs like boat frames and fur- 


niture parts. Far more flexible than sea- 
CONTINUED 


leaves exposed outer surface fastest), 
then flatten. 

Old-time furniture makers used green 
wood in combination with seasoned wood 
as a substitute for glue. Use a green slab 
for a chair or bench seat and drive seas- 
oned legs snugly into holes bored in it. 
When the slab shrinks with seasoning, 
the legs will be held in place for keeps. 


47 


ROUGH WALNUT SLAB above 
was bought at sawmi 

only 75 cents. lon shown 
with it contains ready-made 
legs. At right above, a close 
up of saw marks on board. 


RENTED FLOOR SANDER (be- 
low) dressed off all saw 
marks on one in about 
40 seconds while wood was 
still green. sanding 
was done with disk sander 
before slab was edge-trim- 
med, to keep edges square. 
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soned stock, it can be steamed around 
a much tighter radius without cracking. 
Tip: If wood is wet-green, a wet spot 
appears around a nail driven into it. 

Air-dried lumber is backlogged for a 
constant supply by some mills and 
priced a cent or two higher than green 
stock. Others stack their surplus for 
drying with no price change. When only 
green lumber is available, you can use 
it for many purposes by following time- 
proven techniques. Or you can air-dry 
it yourself. 

Here's the sawyer’s rule of thumb 
for seasoning time of 1”-thick boards: 
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Making a 
coffee table from a 
rough slab 


EDGE WAS TRIMMED from the 1%4”-thick table 
top just inside the bark line in the natural 
outline of the slab. As you see in the photo 
above, the finished surface has a complete 
sapwood rim around a darker heartwood oval. 
No glue was needed to hold the legs. Drying, 
the green wood of a slab like this shrinks 
snugly around the seasoned, ready-made legs. 


Fixing TV’s 
Dead Heats 


by Art Margolis 


HE first thing you do when your TV conks out is 

I look for a tube that’s not lit. If you spot one, more 

times than not you've found the trouble. If you can 

do that much, you can go further and handle the rest of the 

TV heat ailments. You'll see what I mean in three case 
histories of sick sets I ran into. 


i cination with the art of improving the 

In Case of No Light breed of horses colors his whole outlook 

THE first case illustrates a point that on life. He hefted his portable onto our 
even some TV repairmen ignore. It _sets-fixed-while-you-watch counter. 

was brought in by Al Worth, whose fas- “She's pulled up lame,” he announced. 


CONTINUED 9 


Series-connected tube-heater circuit 


“Third time this meet. Can you doctor 
her up or do I put her out to pasture?” 

I turned on the TV. Nothing hap- 
pened. I removed the back and poked my 
neon tester into the line cord. The bulb 
lit. Juice was reaching the chassis, so the 
line cord was not the trouble maker. I 
installed my own cheater cord. The tubes 
still remained out cold. 

Heaters are powered in one of two 
ways~—parallel or series. For parallel cir- 
cuits, the 115-volt supply is stepped down 
to about six volts by a filament winding 
in the power transformer. Series-fed heat- 
ers are wired together like Christmas- 
tree lights and hooked across the 115-volt 
line. If one element in the series string 
opens, all heaters go dead. In a parallel- 
fed circuit, only the defective tube will 
fail to light. 


Timed-Warmup Tube Types 


Use of these tubes in series-string TVs gives 
longer tube life. Warmup is timed to occur 
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I checked to see if the set had a series 
or a parallel hookup. There was no power 
transformer so it had to be series. 

There are five kinds of parts involved 
in a series string: on-off switch, resistor, 
choke coils, tube sockets, and tubes. By 
far the most common cause of a dead 
series-wired set is a burned-out heater 
in one of the tubes. 

I started testing the tubes. Little Al 
pointed to one. “I’ll give you even money 
it’s the one in the corner.” 

He was pointing to the damper, a 
12AX4-GT. Al continued, “I’ve run this 
six years. That’s the favorite.” 

‘As soon as I saw the tube, I knew it 
was a good bet. There was a reason. I 
reached for a 12AX4-GTA to replace it. 

“Uh-uh. That’s the wrong tube. You’ve 
got a GTA, not a GT,” Al said. 

“That's right,” I said. “But it’s better.” 

“Look, pal,” he said, “don’t you try 
to tout me onto that, too. A shop in 
Hialeah tried it last winter, but I 
wouldn’t let ’em.” 

I held onto my temper. “Listen, Al, 
you say the 12AX4-GT has been burning 
out more often than the others. Maybe 
there’s a reason.” 

“Maybe,” he admitted. 

“Okay, here’s why: When you turn on 
the set, a race begins. Electricity spurts 
into all the tube heaters. The heaters 
begin to heat. Some are slow heaters, 
some fast. But the pace setter takes a lot 
more punishment than the rest of the 
field. Your 12AX4-GT is the favorite. It 
wins every time. But it can’t stand the 
pace for very many meets. It’s the first 
to burn out.” 

“Maybe we can fix the race, huh?” 


Parallel-connected tube-heater circuit 
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‘There was a larcenous glint in Al's eye. 

“That’s the idea behind the GTA 
tubes. They're made with a ‘fixed’ warm- 
up time—exactly 11 seconds. They run a 
dead heat; the current surge when you 
turn the set on is borne equally by all 
heaters, so they last longer.” 

As I put in the 12AX4-GTA, Al asked, 
“How many tubes in there?” 

“Sixteen,” I replied. 

The set worked fine. Al paid the bill 
and started out the door lugging the TV. 
Suddenly he looked back. “Wow!” he 
said in awe. “A field of sixteen in a 
dead heat!” 


The Mystery of the Tube Flameout 


Y YOUNG cousin Pete, who has 
become a pretty good TV repair- 
man, came to me with the air of a little 
boy bringing home a bad report card. 
“Art,” he said, “I can’t repair my own 
“Maybe you're like a doctor who can’t 
cure his own child,” I said. “Let’s have 
a look.” 

It was a transformerless chassis (se- 
ries-string heaters). All the tubes re- 
mained cold when I turned it on. I 
started checking and the fifth one I took 
out—a 12AU7—had open heaters. 

“What's so hard about that?” I said as 
I inserted a new one. The tubes lit and 
the picture and sound came on. 

“Yeah, I know,” he snorted. “Wait.” 

In about five minutes the new tube 
flared up brightly and popped out. 

Pete pulled two other 12AU7s from his 
pocket and groaned, “These two got it 
the same way.” 


PARALLEL CONNECTION 


I started checking around the socket 
with my ohmmeter. The heaters in a 
12AU7 are connected to pins 4 and 5. 
It’s designed for 12 volts across these 
pins. However, the heaters are center- 
tapped and the tap is connected to pin 9. 
With this feature, 4 and 5 can be tied 
together and, by using pin 9, the 12-volt 
tube becomes a 6-volt tube—actually two 
6-volt heaters in parallel. 

Checking the circuit, I saw that the 
socket was wired for 6-volt duty (see 
diagram). The ohmmeter showed the 5 to 
9 leg intact—only the 4 to 9 portion had 
opened. Somehow, the full heater current 
had tried to go through one leg instead 
of dividing equally between the two. 

Connections at pins 4 and 9 had to be 
okay—they were passing current. This 


‘TO (2-VOLT 
FILAMENT SUPPLY 


KEY TO THE MYSTERY in Pete’s TV lay in the 
two possible ways a 12AU7 can be connected. 
His was wired for six volts (at left). 


left pin 5 as the prime suspect. With the 
ohmmeter, I checked continuity from the 
top of the socket to the bottom lug where 
the wires are connected. To my amaze- 
ment, it was good. I jiggled the probes— 
[Continued on page 234, 
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Take your pick— 


Armrest bench 


A Pair of Modern 
Storage Benches 


furniture must earn its space. That’s 
why these benches are designed for 
double duty: Each gives you a spacious, 
sturdy seat 18” high and each provides 
generous storage for awkward-size items 
you never know where to keep. 
The construction is similar for both: 
a wood frame faced with hardboard. 


[i TODAY'S homes, a large piece of 


Double- 
bin bench 


FRAMES at top and 
bottom are joined by 
nailing end assem 
between, first drilling 
holes down through lap 
joints (right). Cut ends 
of slanted uprights at 
about 76 degrees. U 
plywood lid of bi 
attern for mai 
latex slab. Cut it 
scissors, leavi 

tra on’ all sides. Put 
rubber cement on both 
lid and slab. Stretch 
upholstery fabric across 
foam, staple under lid. 
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The cushioning is latex foam rubber. 

The double-bin bench with hinged lids 
would be a practical addition to a rum- 
pus room. There's more than five cubic 
feet of storage space in each bin. 

The bench with attached cabinet is ac- 
tually a slab sofa, with loose cushions 
supported by a 24”-by-80” flush-door 
panel. The split seating accommodates 


° 


: 
' 


rare 
METAL ANGLE 


BACK VIEW OF BENCH CABINET shows how door 
panel is attached by driving screws up through 
frame, Angle iron along front edge is for rigid- 
ity; hide it with a %”-by-2” pine apron, 


four people; the armrest is removable. 
Though it involves more construction, 
this bench, like the double-bin, requires 
little cabinetmaking skill. The 
frames can be assembled with butt joints 
and corrugated fasteners. The side cabi- 
net, 24” high by 36” wide, may be built 
into either end of the sofa. The model 
shown is topped with a panel of marble- 
patterned Marlite, a plastic-surfaced 
hardboard. This is set into rabbets on the 
inside edges of a one-by-four hardwood 
frame which has a center rail for extra 
support. A cabinet shelf is optional. 


GENEROUS UNDERSEAT STORAGE is ici 
broad, flat game b 
If space has no pai 


Wordless 
Workshop 


By Roy Dot 
and TF. Sire 
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Short Cuts 
and Tips 


Homemade Airstrip Marker Costs only $: 


Sick commercial markers sell for at 
least $30 apiece, many private and small- 
town airfields have had to go without 
landing-strip lights. This design, created 
by Henry Grawunder, young flying en- 
thusiast of Bellville, Tex., brings markers 
within any budget: Excluding wiring, 
materials cost under $1. 

A $3.50 or S4 roll of asphalt roofing 
makes “flared skirts” for about 15 mark- 


Repairing a Worn Swing 

AFTER a summer's hard use, 
the pivot holes in the support 
arm of my children’s glider were 
badly worn. I was afraid the 
metal might break through, let- 
ting the glider fall. To put the 
unit back into safe service, I 
bent a pair of yokes from 14” 
steel bar, to fit snugly over the 
pivot channel, and drilled new 
holes to align with the old ones. 

‘No welding was required; I just 
used longer cap screws as pivot 
pins, securing them with lock 
washers and double nuts.—John 
G. Voelker, Timonium, Md. 
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ers. Each skirt is stapled around a frome 
which is then wedged inside an old tire. 
‘This weighted cone is able to resist winds 
of more than 50 m.p.h. 

Skirt and tire are painted yellow for 
daytime visibility and a wide-mouthed 
fruit jar houses a bulb and socket for 
night lighting. Air holes drilled through 
the glass prevent frost formation inside.— 
Orlan Jones, Bellville, Tex. 


A Shelf 
You Can Hang: 
Anywhere... 


OUTSIDE rr ae 


=a 


again. This ingeniously modified lyre 
ign slips together like a Chinese puz- 
zle to create the most versatile wall shelf 
you can make, Its sliding-dovetail joints 
iet you adjust it to fit any location—in- 
cluding a few spots you've probably 
never considered hanging a shelf. 

Lay out the four flat members on 14” 
stock, The grooves in the sides are best 
cut with a 4”-by-14” router bit—before 
the blanks are tacked together and 
shaped on a band- or jig-saw. Cut the 
front radius of each shelf, chamfer the 
underside, and shape the stopped dove- 
tail tongues. Tape the shelves together 
so you can drill the dowel holes and 
saw the rear-edge design of both at once. 
—Abraham A. Stein, Brooklyn, N.Y. 


Jee another knick-knack shelf? Look 


ASSEMBLE WITHOUT GLUE OR BRADS. Dovetails 
should have swug, smooth fit. With chamfers 
down, insert both shelves into one side. Then 
slip on other side and run dowels into sockets. 
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SHELVES 


Short Cuts 


and Tips 


x 


Srp mittens 


Underwater Flashlight 
Somerxinc fall overboard? You can 


hunt for it on the bottom of the lake with 
this emergency lamp. Turn on an ordi- 


>>>Use green lumber, rather than sea- 
soned wood, for concrete forms. Dry lum- 
ber tends to draw moisture from the 
concrete. If you can’t find green boards, 
coat the dry ones liberally with old crank- 
case oil.—M. Robert Beasley, Detroit. 


nary flashlight and seal it tightly inside a 
glass canning jar. If it’s necessary to keep 
the jar submerged, put a heavy weight 
in the jar or tie it to the outside.— 
Charles Carroll, Marion, Ohio. 


>You can strip rubber insulation from 
the ends of electric wire better with a 
moistened knife. Dipping the blade in 
water or stroking it across a wet sponge 
helps it slice through the rubber more ef- 
fectively.—John W. Nestler, Tampa, Fla. 


Feet for Small Projects 

Prastic caps from tubes and miniature 
bottles make neat, modern-looking feet 
for small projects. The ones shown are 
toothpaste caps attached with small 
screws through holes drilled in the con- 
cave top. For bottle caps, screw small 
sections of dowel under each corner of the 
project and glue or force-fit caps over 
them.—Frank A. Javor, North Bergen, N. J. 
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Replacing Bulb in a Foreign Car 

Imporrep cars often have a fuse-type 
bulb for interior lighting. Replacements 
aren’t always easy to find. Here’s a good 
substitute: Bracket two screw-base flash- 
light bulbs together with a paper clip or 
stiff wire. If the tubular bulb is six volts, 
use two three-volt round bulbs. For a 
twelve-volt system, use six-volt bulbs.— 
Robert Micals, Freehold, N. J. 


CARRY A NAIL SET ii 
pocket? Press 

over the 

pokes 

to remove t 


Clip It...anp 11s HANDY 


Discarding your ballpoint? Save the cap for new attachments 


MOUNT MAGNIFYING LENS in cap by sawing CAR-KEY CLIP: Press a wooden dowel into a 
slot_across open end. Stuff paper below slot cap, saw a deep ol 
and fill flush with wood filler; then seat lens. small bolt or rivet to retain the car ey 


\ 
| 
24 


Jigs 
Make 
Lathe 
a 
Shaper 


By R. J. De Cristoforo 


HEN you own a lathe, 

you also have the 

makings of a shaper. 
With a chuck spindle for 
mounting a shaper adaptor, 
plus one or two easily made 
jigs, you have an efficient set- 
up for producing decorative 
edges or doing such functional 
chores as forming tongue-and- 
groove joints. There is little a 
conventional shaper will do 
that can’t be done here. In 
fact, there are some bonus 
operations, such as horizontal 
drilling and routing, that a 
shaper can’t handle. 

Alll you need to buy (in ad- 
dition’ to cutters, of course) 
are a chuck spindle and a 
shaper adaptor. The type of 
spindle depends on your lathe. 
If it is equipped with a 
straight, unthreaded spindle, 
you can buy a shaper adaptor 
to lock directly to the spindle. 
If the lathe has a tapered 
hole, you'll need a tapered 
spindle chuck on which you 
mount the shaper adaptor. 

Here’s a hint: If a %” 
straight, unthreaded spindle 
or a No. 2 Morse taper hole is 
involved, check a local dealer 
who handles the Shopsmith 
multipurpose tool for the parts 
you'll need. 

Most lathes will provide a 
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VERTICAL 


PARTS TO BUY are a No, 2 Morse taper spindle 
chuck and a sh If your lathe has 
a str SI tby fits under 
locks jig and block together and to lathe. 


SHAPER JIG 


CONTINUED. 161 


What you can do with the horizontal shaper jig . . . 


CLAMP FENCE IN PLACE for edge-shaping big 
work. Fence must be parallel with front edge 

check its setting by measuring from 
each end of fence to front of table. 


HORIZONTAL DRILLING makes edge-to-edge 
ig is locked i d 
noved into turning 


bit. Clamped block controls hole depth 


ROUT CIRCULAR EDGES by the pivot method. 
The pivot, a nail driven throv 


table, sho} 


n cuts, The 
hold it 


USE MITER GAUGE for cross-gr: 
cutter tends to move work a 
tightly against the gauge head. 


edges, do the cross-grain cuts first. 


FOR ROUTING, use a router chuck that locks 
on spindle like the shaper adaptor. You can 
rout grooves, rabbets, round-end mortises, etc. 
Speed should be as high as for shaping. 


high speed of about 5,000 r.p.m. A higher 
speed is good for shaping, but 5,000 
r.p.m. is adequate. Don’t put on special 
pulleys to provide a special shaper speed 
unless you're sure the lathe is built for 
it. One way to compensate for slower 
speeds is to slow the rate of feed. This 
increases the number of times the cutting 
edges pass over any given area and re- 
sults in a smoother cut. Don’t take ex- 
cessively deep cuts. Do it in stages. 
The vertical jig is essentially a shaper 
table standing on edge. The fences do 
the same job as a regular shaper fence, 
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«+.and here’s the vertical one in action 


IVA 


CLAMPING WORK to L-shaped guide makes 
cross-grain cuts safer and easier. Guide's long 
leg rides table edge; short one (at 90 degrees 
to first one) supports the work vertically. 


FOR FREEHAND SHAPING a: it collars, re- 
move the fences, add fulcrum pins. You can do 
straight pieces, but the setup is used mostly 
for curved and circular pieces, as belo 


BY MOVING JIG toward the 

use back edge of the cutt 

vide depth-of-cut adjust. 
jig on the ways. 


a single shape, Pi 
ment by lateral movement 


CIRCULAR EDGES are shaped by 

on nail driven into table, For large 
large table by clamping board t 
work first and move jig i 


FOR SMOOTHEST EDGES, use a drum sander- 
jointer. Cut r.p.m. to 2,500 or 3,000 
drums, less for coarse. In making the 
sure to cut hole just large enough for the drum. r 


but here they also support the work. 

On long jobs you stand at the side of 
the table and feed the work across. When 
the work is short or so shaped that you 
need to lean over the front edge of the 
table, use your hands so they are never 
directly over the cutter. It's the same 
rule as for conventional shaping; the 
only difference is the work position. 

‘The fulcrum pins in the vertical table 
make frechand shaping against collars a 
safer operation. Resting the work against 
the left-hand pin provides support until 
the piece is bearing adequately against 
the shaper collars. There are some limi- 
tations here because of the lathe bed and 
the fence slide bars, but not enough to 
restrict most common jobs. ‘The slide bars 
can be made removable by attaching 
them with screws instead of glue. 

The horizontal jig makes it easier to 
handle larger panels. Since it changes 
the position of the work in relation to the 
cutter, it also increases the variety of 
shapes you can get from a single cutter. 

More important, perhaps, is that you 
can use a miter gauge to move work 


By Alfred L. Gehri 
Seabeck, Wash. 


A weekend guest at our beach cottage 


kept kidding me about a crude-looking 
chicken-wire gate I had hastily “put, up 
Finally, since I refused to do anything about 
it, he insisted on making a gate himself and 
sending it to me. 

Tt was a beauty, all right—two downward- 
curving halves with a decorative cut-out in 
the center of each. Along with them was a 
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across the cutter, facilitating some kinds 
of cross-grain edge cuts. 

By working with router bits, you can 
use this table for special types of routing 
and for horizontal drilling. 

Construction tips. Use sound plywood 
or, better yet, hardboard-surfaced ply- 
wood. The jigs shown were made and 
sized for an Atlas 12” lathe. Unless 
you're similarly equipped, check the di- 
mensions in the drawings against your 
own tool. Be particularly careful with 
the sliding jig bases; a lot of rigidity 
can be lost here. If dimension changes 
are required, work from intersecting lines 
that represent the vertical and horizontal 
center lines of the lathe spindle. 

Use maple or birch for parts that will 
wear—the fence slide bars, the miter- 
gauge bar, and so on. Sand all parts care- 
fully and assemble with a good white 
glue and finishing nails. Coat with sealer, 
sand once more, and put on a second ap- 
plication of sealer. A second sanding or 
smoothing with fine steel wool followed by 
a heavy application of paste wax rubbed 
to a polish completes the job. an 


rman 


Embarrassing 
Shop Moment 


note saying they had been made deliberately 
oversize and that I was to trim them be 
sure of getting a precise fit, 
hing and generai procrastination, 
however, put off hanging the gate until we 
ot a call from my friend saying he'd be 
jown that afternoon for another visit. That 
did it. In a sweat to get the gate hung be- 
fore he arris I quickly mounted the two 
Ives and found they overlapped about 
eat the center, T carctully Rearkod the 
lap on both pieces and zipped them through 
the saw. 
‘You can guess the rest. When the halves 
were rehung, there was 114” of pure at- 
here between them. Instead of dividin, 
the lap and taking half off each side, 1 hat 
tien the whole lap off each. 
ut to arrive, and there 


seoaasanmee 


Van at 
STEEL PLATE 


UPRIGHTS 
faucet 
PULLEY — 


txi’aaR 

WELDED TO 

STAND AND 
CHUTE 


Vein a's 2” 
ANGLE IRON ~ 


peer 
BAR, WELDED EACH END 
SPEEDREDUCER 
DETAIL 


Short Cuts 
and Tips 


Motorized Sand Sifter from Scrap Parts 


A rumster tub salvaged from an old 
Bendix washer, pulleys and a bearing 
from a junked tilling tractor, $5 for other 
materials—plus two hours’ work—added 
up to an efficient power sifter ready to 
be belted to any small motor. I've used 


Suspending a Train Table 

Ever since he got an electric train 
for Christmas, my son has monopolized 
my sawhorses to support his track board 
in the basement. I don’t like to dump his 
railroad each time I need my horses, so 
I devised this system. 

Twist a screwhook into each corner of 
the track board, aligned with screwhooks 
driven into the joists overhead. Tie loops 
in both ends of four pieces of clothesline, 
leaving them long enough to suspend 
the table so you can slip the horses out. 
When you replace the horses detach the 
loops from the table hooks and criss- 
cross the cords between the ceiling hooks. 
—Gordon Nelson, Gladstone, Mich. 


>>>I waNTED to pour rust inhibitor into 
my car radiator but found it filled to 
the brim. Getting at the drain cock is a 
dirty, awkward job, so I siphoned out 
some of the water, instead: I turned on 
the garden hose for a light stream and 
inserted the nozzle into the radiator as 
far as it would go. Then I disconnected 
the hose at the tap. It acted as a self- 
starting siphon. Just be sure to flush 
the hose with clean water afterward— 
Charles W. Adams, Arvida, Que. 


it to sift stones from top soil and mortar 
sand. Stones and pebbles roll out of the 
revolving tub and down the chute, while 
fine particles drop through the perfora- 
tions, into a neat pile ready for use.— 
H. D. Burgess, Battle Creek, Mich, 


Bie 


One 
MACHINIST 

tells 

another... 


..Modern Outfit Banishes 


Tus rig you can make yourself will 
take the fuss and fumble out of boring 
jobs on your lathe. A single bolt fastens 
the holder and locks the boring bar. It 
takes bars from 1,” in diameter to 1”. 
The smaller bars have a through-body 
clamping feature—fine for tight quarters. 

If the outside shape of the holder pre- 
sents a problem, due to your limited 
machining facilities, leave it square as 
shown by dotted lines in the drawing. 

Drill and ream the 1” hole in the 


body on the lathe to insure accurate lo- 
cation. To do this, first drill the 4” bolt 
hole and make the T-slot nut. Mount 
the holder body on the compound with 
a \%"-by-2” hex-head cap screw and 
washer. Square it up and drill and 
ream by chucking the tools and feeding 
into them with the carriage. 

Drill the eccentric bushing on the 
lathe by chucking the blank in an inde- 
pendent-jaw chuck. If you have only a 
universal chuck you can still do the job 


“O” Rings Make Handy Spacers 

Wuen you have to face a narrow part, 
such as this large ring gear, try rubber 
or neoprene “O” rings as self-retaining 
spacers. You can use them in either of 
two ways: Large rings can be stretched 
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over all four jaws or small rings may 
be slipped over individual jaws. The 
rings have enough give to allow easy 
squaring up to the face of the work, but 
are firm enough to back up the work 
against moderate pressure from the cut- 
ting tool—H. J. Gerber, Stillwater, Okla. 


Boring Woes 


by opening it until the #3 jaw comes 
off the scroll. Close the jaws, skipping 
the #3 jaw until the next revolution of 
the scroll, This will throw the chuck 
enough off center to hold the workpiece 
for drilling the eccentric. Since the off- 
center hole is only to provide adjust- 
ment, extreme accuracy isn’t needed. 
The 4” bar uses %4’-diameter tool 
bits, which can be made of hardened 
drill rod. The other bars use standard 
square bits.—R. O. Konopka, Cleveland. 


Clamp Makes Centering Jig 


You can cross- 
drill a true lead 
hole in round stock 
with this jig. The 
' nut tightens down 
against the work- 
piece to clamp it. 
Bend up a clamp of 
flat steel to fit the 
grooves in your V 
block as shown in 
photo. Drill and tap 
the top part so the 
hole is accurately 
centered over the V. 
Add a center-drilled 
cap screw and hex 
nut to complete the 
jig. For small stock, 
move clamp to next 
groove.—G. F. Hen- 
gel, Wayne, N. J. 


Gauge Drilling Depth Precisely 

A bIAL indicator, mounted as shown, 
makes an excellent depth gauge when 
extreme precision is needed. 

Make a split-collar clamp to attach 
the indicator to the drill chuck. An ad- 
justable extension rod supports the in- 
dicator at the desired position, as in 
photo above. Set the indicator correctly 
on the first piece drilled and each subse- 
quent piece will then be drilled to ex- 
actly the same depth—if the feed is 
stopped when the indicator needle 
comes to this same position.—H. J. Ger- 
ber, Stillwater, Okla. 


How to Drill Hardened Steel 


You can drill holes in hardened steel 
by the same method used for drilling 
glass: Chuck a short length of copper 
tubing in the drill-press chuck. ‘The out- 
side diameter of the tubing should be 
the desired diameter of the hole. It’s a 
good idea to drive a snug-fitting piece of 
drill rod into the top of the tubing to 
keep the chuck from collapsing it. 

‘The drilling is done by abrasion. You 
use valve-grinding compound or abra- 
sive grit mixed with light machine oil 
between the rotating tubing and the 
workpiece. Lift the “drill” frequently to 
add abrasive and don't apply excessive 
pressure.—F. Strasser, Santiago, Chile. 


167 


Drive B It f from Jar Lid 

Wuen you need a drive belt for a pow- 
ered toy or mechanical model, try using 
the rubber sealing ring from a pry-off jar 
ie i id is often found on 
sandwich spreads and jams. Detach the 
ring gently with a screwdriver. It makes 
a good flat belt that won't slip in use.— 
Ken Murray, Colon, Mich. 


>>> AppLyiNG wallpaper remover? Throw 
away the sponge. A more efficient way to 
saturate the old paper is to dip a paint 
roller in the solution, squeeze slightly to 
prevent dripping, and roll it over about 
20 or 30 square feet at a time.—Allan F. 
Walker, Northridge, Calif. 


Lay Out Big Projects on Floor 

Can’? find a sheet of paper big enough 
for a full-scale drawing? Chalk the lay- 
out on a clean-swept basement or garage 
floor—as I did to find the angles for half- 
lapping the legs of a sawbuck table.— 
Jackson Hand, Westport, Conn. 
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How to make and install 


Staggered 
Book 
Shelves 


HESE random shelves are as fune- 
tional as they are handsome, and are 
lighter and more flexible than bookcases. 
The shelves are cantilevered from the 
wall on brackets hooked into metal wall 
standards. 
One disadvantage of open book shelves: 


SHELVES WITH DRAWER require 
lies. Glue and brad carriage parts together 


sembli 
(right) before attaching to shelf. Drawer parts 
are shown at center, assembled drawer at lett 


Each needs a set of bookends. Not here. 
The ends fold up with simple miter 
joints. An underslung drawer (for keys, 
pencils, stamps) can be added to any 
shelf below eye level. The front extends 
below the carriage for a finger grip. 

In many commercial units, the shelves 


LOCATE STANDARDS CAREFULLY, so shelves set 
level. This arrangement calls for one 24” and 
two 48” sta . Shelves, too, could be of 
varying lengths, crossing several standards. 


are set in front of the standards; this 
leaves a gap at the wall and lets the 
shelves shift out of alignment. Notches 
in my shelves bring the rear edges flush 
with the wall and lock them in position. 
They're made of pine, enameled black 
and white.—Alvaro A. Altomare, NYC. 


Short Cuts 


and Tips 


Two-Way Trailer 
Protects Its Load 
Fouxs rub their eyes at 
this unique trailer—it seems 
to be going two ways at 
once. It was made by weld- 
ing together the trunk sec- 
tions of two 1950 cars and 
mounting them on a steel 
axle and frame. The lids 
provide a hatch at each end 
and protect the load from wind and only. The hitch is out of the picture, to 
weather. The bumper is left on the back _ the left.—Grover Brinkman, Okawville, Ill. 


Plugging Leaks in a Water Tank 

A YEAR ago my 30-gallon hot-water tank sprang a 
leak, I drained the tank and drilled a ;';” hole through 
the side, centered on the pinhole leak. I elongated 
this hole to each side with a small round file, until 
it would pass the flattened head of a 10-32 brass screw. 
Inserting the head, I gave it a quarter turn to seat it 
against the inside of the tank and turned the nut up 
tight against a rubber gasket on the outside—H. C. 
McClellan, Willow Grove, Pa. 


Snug Mounting for 
Air Conditioner 


" tie LOCk REMOVED 
Wuen an air conditioner FROM LOWER SASH —— 
is left in place all year, a 
tight installation is neces- BSire 


sary to keep out cold drafts. 
An insulated panel fitted 
tightly around the unit and 
then calked or weather- 
stripped will seal out win- 
ter’s worst and keep interior 
warmth from escaping. 
Remove the lock on top 
of the lower sash and push . BT TTA se 
the sash all the way to the pied 
top of the window, inside 
the upper sash. Combined 
in this way, the double 
glazing eliminates the need Ve, 
for a storm window. , DINE FRAME 
Fill the space inside the WaaDaGARD 
insert panel with fiber-glass 
batts and assemble it. 
To install the panel, you'll have to re- into the window opening, nail the mold- 
move the sash parting strip and loosen ing back on and calk all the joints.— 
the inside molding. After fitting the panel C. G. Dunham, New Brunswick, N. J. 
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LOWER SASH 
PUSHED TO 
TOP 


cALKED OR 


HOME SHOP 


By Sheldon M. Gallager 


New: a multipurpose tool that’s portable, too. Now they've 
turned what looks like an ordinary '2” drill into a whole shop. 
An ingenious table and stand do the trick. Depending on how 
you set them up, they change magically into a 7” table saw, drill 
press, shaper, sander, jigsaw, saber saw—you name it, the works. 


The basic power unit is a husky '-horse motor, but here’s the 
real surprise: You can run it on either house current or (with an 
adaptor) on 12 or 24 volts. You can tote it off to a summer cabin 
and power it from your car battery, even use it aboard a boat. 
Packed up, it weighs only 36 pounds and measures 14” by 20”. 
Called the Porta-Shop, it will sell for about $300 from Porta: 
Shop Precision Tool Corp., 1717 N. Long Beach Blvd., Compton, 
Calif. Though not yet available for a test report, it looks from 
here like a real nifty. 


All about welding—for free. Looking for good tips on arc-welding? 
You'll find plenty in a fine little ve -page pocket guide available 
just for the asking from Hobart Brothers Co., Troy, Ohio. 
They're the people who make welders and also run a welding 
school—they should know. . . . The tricky art of welding alumi- 
num is sit plied in another handy aid. This is a dial-type 
selector card that tells you at a glance the proper heat, speed, 
preparation, and other factors for any type of joint and stock 
thickness. It’s free if you write for it on a ess letterhead to 
Olin Metals Div., 400 Park Ave., NYC. 


Why a fade ‘m saw rather than a table saw? You may have 

t does a radial-arm offer you, anyway? No 
laa this: “The radial-arm saw combines the solid preci 
stationary table saw and the flexibility of the portable electric 
cutoff saw.” 


It seems to us this sums up the case for the radial-arm rather 
aptly. The speaker is R. J. De Cristoforo. He makes the state- 
ment in an opening chapter of a new book (his eighth), “Fun 
with a Saw,” published this winter by McGraw-Hill at $5.95. 
Cris is a regular contributor to Popular Science. (For his latest 
piece, see “Jigs Make Lathe a Shaper” on page 160.) About the 
radial saw, he says further: 


CONTINUED m 


“When you place a board on the table and pull the blade 
throu; Fae the Gai, pou ea it will be square ined tru. This is 
probably the very first thing you'll do on a radial-arm saw. If 
you've never worked with a power tool before but have experi- 
enced making a similar cut with a handsaw, even this simple 
procedure will awe and amaze you. This is the strength of a 
power tool—providing accuracy automatically, letting you be the 
creative master, so to speak, while relieving you of much effort.” 


Smart ideas: We won't have to worry about nails popping out any more, 
says the maker of a new fastener that embeds itself in wood like 
a fishhook. One half of a split shank curls outward as it’s driven, 
forming a barb so strong the nail is said to be unremovable. 
(Better not try it on saying temporary.) The maker: Waldrop 
Enterprises, 805 W. Bowie St., Arlington, Tex. 


That nonsense of having to find special saber blades to fit your 
particular make of saw is at last on the way out. Thanks to 
Parker Mfg. Co., Worcester, Mass., a new selection of famous 
Trojan blades is designed to fit nearly all makes of saber saws on 
the market. Five types handle thick or thin wood, plywood, 
metal, tile, leather, and other materials. 


Pittsburgh Corning Corp., Pittsburgh 22, says “let there be light 
for fallout shelters.” You can now add windows made of solid- 

lass bricks that offer as much radiation protection as an equal 
thickness of concrete. The bricks come in several sizes, are 
load-bearing for structural walls, and have been approved by 
the Office of Civil Defense. 


Want a portable foldup bar for barbecues or the rumpus room? 
Plans for making your own are free from National Plastics 
Products, Odenton, Md., makers of Nevamar counter toppings. 


Good news for often fretful mixers of epoxy paint: A new type 
now comes in an ingenious twin-spout container. As you pour, 
you automatically blend equal quantities of both ingredients to 
get an accurate mix every time. Called Poly-Aqua, the epoxy 
paint is made by D. J. Peterson Co., Box 181, Sheboygan, Wis. 


Tiny two-in-one generator is a battery charger, too. That ver- 
satile little %4-hp. Ohlsson & Rice gas engine that does so many 
wonderful jobs [“Home Shop News Report,” Jan., p. 192] is at 
it again. Now it runs a sual portable generator for use around 

the home, aboard a boat, or off in the wilds. 


The remarkable part: Two settings give you a 
choice of 110 volts AC for household appli- 
ances or 10 amps DC for charging 6- or 12- 
volt batteries. On AC, you get 200 watts (uy 

to 300 on surge)—enough to operate small 
power tools as well as lights. (We tried a 3s” 
drill and it worked fine.) So you're ready for 
anything—a power failure or a dead car battery. 


The complete rig, shown at left alongside an 
orange, stands less than a foot high and weighs 
only 23 pounds. An upward-sweeping handle 
balances it nicely for easy carrying. Called the 
KGC3, it will sell for about $150 from Kres- 
tronics, 140 Sheldon St, El Segundo, Calif. 


172 porutar science MARCH 1962 


ArracHING your 
house number to 
a piece of 3/16” 
or 14” clear plas- 
tic and mounting 
it away from the 
wall gives it good 
night-time visibil- 
ity. Light from a 
porch lamp or 
windows makes 
numerals stand 
out  sharply.—Ed- 
ward Kearney, San 


Jose, Calif. 


Adjustable-Shelf Supports 
Supportina pegs for shelves can be 
made from any metal tubing that fits 
the peg holes. Mark off 1” sections of 
tubing, hacksaw a slit about a third of 
the way through in the center of each 
length, and saw the lengths apart. With 
heavy pliers, flatten the tubes at one end. 
—Harry Walton, White Plains, N. Y. 


Short Cuts 


and Tips 


Lead Sheaths for 
Your Wood Chisel 

To protect the keen 
edge of a wood chisel, 
sheathe the blade with sheet 
lead. Snip a rectangle 
twice the desired sheath 
length, fold in half, ham- 
mer-tap to fit blade, and 
bend doubled corners.— 
R. Gilmore, Sonoma, Calif. 


} 


Skate Sharpener Smooths Glass 
Swarr edges of newly cut glass can 
be rubbed down with a small plastic ice- 
skate sharpener. Rest the aluminum- 
oxide stone on the glass as shown in 
the photo. The sharpener may be used 
wet.—Robert Burgett, Hamilton, Ohio. 


Capsules Hold Small Parts 
Mriature screws and rivets, contact 
points, and other tiny parts are best 
stored in No. 00 gelatine capsules. 
These, in turn, are kept in a transpar- 
ent-plastic box that fits your pocket. 
Capsules protect the delicate parts from 
moisture and dust, and contents are seen 
at a glance.—Ken Murray, Colon, Mich. 


13 


Two Reverse Switches 
for Electric Motors 


Adding an “instant” reverse. This 

will let you reverse a motor while it’s 
running—not possible where starting 
coils are controlled by a centrifugal 
switch. It’s a big help on delicate opera- 
tions, such as threading, where it’s hard 
to allow for the motor to coast to a stop. 
‘The trick is to add a pushbutton switch 
across the centrifugal switch to short it. 
You start the motor as usual, then flip 
the main switch to “reverse.” The motor 
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1 Asingte-switch control. Most 
reversible motors have sepa- 
rate switches for on-off and re- 
verse. You can combine these 
into one triple-pole, double- 
throw, center-off switch, avail- 
able from large electronic-supply 
houses. Get one with enough 
capacity to carry the starting 
surge, 

Wire it as shown above and 
mount it in a standard 4” june- 
tion box atop the motor (left).— 
A Robert Burgett, Hamilton, Ohio. 


CONTROL, SATOH OM. 
S2A6h! 


will run forward until you push the aux- 
iliary switch; then it reverses instantly. 
Connect two leads to opposite sides of 
the centrifugal switch (white wires in 
left photo), and run these to a push- 
button switch in a junction box (above). 
Use a heavy-duty switch rated for the 
motor; the common ampere-rated snap 
switch won't handle the load. Mount it 
where it can’t be accidentally bumped. 
—dJohn J. Jones, Drexel Hill, Pa. 


Wedge Sets Fence Post 

A Grooven wedge locked in place with 
a metal ring makes it easy to drive metal 
fence posts. The wedge tightens on the 
post when struck with the sledge, but a 
light upward tap loosens it. The ring 
can be made of 4” rod or scrap iron— 
A. E. Bryant, Lynchburg, Va. 


Wedge Forms 
for Concrete Steps 
Neep to pour concrete 
steps between two masonry 
walls? Avoid nailing the 
forms in place. The risers 
can be wedged in tightly by 
prying with hammer or 
crowbar behind one-by-sixes 
placed at one end. Insert 
one-by-two blocks and tack 
them lightly to the wedges. 
Cut the risers about 7%” 
short. Bevel each riser’s 
bottom edge and cut the 
wedges at an angle so they 
won't interfere with finish- 
ing the treads.—Gary Losh- 
man, Cedar Falls, Iowa. 


Short Cuts 
and Tips 


Pinching Brad Stops Bends 

Drivinc brads into hardboard is diffi- 
cult because many bend. Pinching the 
brad tightly between thumb and finger 
prevents bending while the surface layer 
is pierced. The trick works for driving very 
thin brads into any material.—Jackson 
Hand, Westport, Conn. 


YOU WON'T Bi 


IVE IT fill you hear it—the rich, clear-cs 


“Imagine listening 


to our movies 
as well as 
seeing them!” 


ell sound of the Kodak Sound 8 projector! 


Make your 8mm movies come alive 


Now you can add rich, stirring sound to your 
8mm movies—new or old. And you can use 
your present camera. 

All this is made possible by Kodak’s dis- 
covery of a way to put quality magnetic 
sound on narrow 8mm film—and by the 
Kodak Sound 8 projector, which both re- 
cords and plays back the sound. 

You simply take your processed film to 
your dealer. Ask him to have a magnetic 
stripe, such as Kodak Sonotrack Coating, 
applied to the film edge. 

As you project the “striped” film through 
your Sound 8 projector, talk into the mike to 
record voice commentary. For music and 
sound effects, hook in your record player 
or tape recorder. 

You can play back your new sound movie 
instantly. To improve any sections of sound, 
just reverse the film and re-record; erasure of 
previous sound is automatic. 
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Kodak Sound 8 projector, with microphone, 
long-play record and built-in speaker, is less 
than $350. See your dealer. Many dealers 
offer terms as low as 10% down. 


RECORD RIGHT ON THE FILM — voices or “li sound 
effects through mike, music from your record player 
cor tape recorder. Play back through projector's 
built-in speaker or your present hi-fi equipment, 


Price is subject to change without notice. 


SOUND PICKUP HEAD is only 2/100” wide. It would 
wear away fost if made of the usual magnetic alloy. 
Kodak head is of new, incredibly hard Alfenol alloy, 
will record quality sound for countless hours. 


LONG-PLAY (3315) RECORD PROFESSIONAL 8mm sound 
OF BACKGROUND MUSIC films are now available for 
and 13 specialsound effects sale or rent. The Kodak 
comes with your Kodak 
Sound 8 projector. It's high- 
fidelity, of course. 


(Below) TWO FINE INSTRUMENTS IN ONE: 
the Kodak Sound 8 is a top-quality 
8mm projector, also a fine sound sys~ 


e tem with fr re 70 to 
with sound! Se ee erie 


500-watt internal-reflector lomp, 400-ft, reel capacity for half- 


hour showings; fast rewind 


sturdy self-contained case 


£/1.6 lens, Lumenized 


10” x 2” speaker 
high-low lamp switch 


‘4 phono cord 
“now recording” warning light, . 
9 19 lig! ny >a 


jack for an external specker. 


phono input 


‘4 high-quality mike included 
mike input 


‘elevation knob 
self-locking record/playback switch: 
volume control powerful omplifier 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Enjoy Walt Disney's "Wonderful World of Color™ Sunday evenings, NBC-TV 


TRADEMARK 


Hints from the Model Garage 


v 


alld 


VW HARDBOARD 
\w'purwooD 


A glove-compartment shelf lets you 
make better use of limited space by filing 
road maps up out of the way. It’s easily 
made of 14” hardboard with 1,” plywood 
for the supports. Make a cardboard pat- 
tern first to insure proper fit. 


Battery filling is neat and precise when 
you use a soda or liquor bottle capped by 
a whisky spout. These plastic spouts, 
with cork stoppers for snug fit, are often 
given away free by taverns and liquor 
stores for advertising purposes. 


Engine-block heater plugs stay clean if 
protected by an electric-cord connector. 
The heater warms the water in the cool- 
ing system—a big help in cold climes— 
but efficiency is reduced when plug 
prongs are corroded by air or water. An- 
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other tip for engine-block heaters: To 
make sure the heater is working, hook up 
a neon-tube tester. Run the leads inside 
the heater-cord plug and tape the tester 
to the cord, covering all but the light. If 
the tester lights, you have current. 


CONTINUED 


Chrysler has recently joined the long list 

of car manufacturers who use Champion 
spark plugs exclusively! (More than 

twice as many car makers the world 

over use Champions--because 

they deliver unmatched quality and 
performance.) Why settle for less in your car? 


| CHAMPION 


Installing new heater hose? Don’t junk 
the old one. Cut it into short sections, 
slit it lengthwise, and slip it over the new 
hose at all points where it may wear 
against the oil lines or battery case. It 
will stay on without fastening. 


Sponce-ausseR 
WEATHER M, 
stab 


Noise under the deck lid on some cars 
may be due to rattling of the torsion bars 
that hold the lid up. If they hit against 
each other, wrap one rod with sponge- 
rubber weather stripping. Ends can be 
fastened with electrician’s tape. 
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Small four-cycles start faster in cold 
weather if warmed by a car’s exhaust. 
Attach an old vacuum-cleaner hose to the 
car's tailpipe, and play heat around the 
engine cylinder and intake of your snow 
blower, tractor, or other machinery. 


‘Securing a carburetor in a vise is neces- 
sary at times for repairs. To hold the 
carburetor firmly without damaging it, 
clamp two %” bolts in the vise. Then 
bolt the carburetor to them through the 
mounting holes in the flange. 


NOBODY KNOWS ENTHUSIASTS 
AS WELL AS CHEVROLET 


After all, who introduced the four-speed 
all-synchro transmission (one of the 
world’s best) in American cars? Chevy. 
Who started the recent trend to bucket 
seats? Chevy did. Who built a real honest- 
to-goodness sports car back when hardly 
anybody else on this side of the Atlantic 
even knew what they were? Chevy again. 
Who pioneered Fuel-Injection for American 
cars? You guessed it. 


Right now, Chevrolet builds a wider vari- 
ety of models for discerning drivers than 
anybody, except perhaps a couple of 
European one-of-a-kind custom builders. 
Everything from frolicsome two-seaters 
to full-size family sedans, all available 
with a fantastic array of equipment de- 
signed to suit the more demanding driver. 


Imagine a car like the Impala Sport Coupe 
with such optional-at-extra-cost equip- 
ment as bucket seats, four-speed box, any 
one of the great V8 engines, Positraction, 
heavy-duty shocks and springs, and 
sintered-iron brakes. It'll out-handle and 
out-run quite a gang of good automobiles, 
and it'll carry you, your wife, your mother- 
in-law, two kids, a bird cage and a springer 
‘spaniel in the process. 


If you’re a one-car man with a ten- or 
twelve-car appetite, try a combination 
like that—it’s not bad, and itll sure 
leave a trail of disillusioned sports 
cars in your wake. Chevrolet Division 


of General Motors, ado 
Detroit 2, Michigan. 


Gus Sweetens a 
Sour Deal 


By Martin Bunn 


OLLING out from under a car he 
was working on, Stan Hicks twist- 
ed around to look through the 
open shop door of the Model Garage. A 
car stopped at the curb, then took off 
again. Stan slid back under, whistling. 

Walking over, Gus Wilson nudged a 
protruding foot until his helper emerged. 

“What's the plot?” asked Gus. 

“Er—no plot, Boss.” 

“Four mornings you've been edgy un- 
til somebody stops out there. Once he 
goes off, you're okay. How come?” 

‘Stan wriggled, sat up. “It’s Daisy Al- 
len. She came in last Friday while you 
were out, said something was clicking 
up front. I drove around the block with 
her, Not a click.” 

“Ts that all you did?” 

“No, I checked both front wheels for 
a loose or broken bearing. All okay.” 

Gus grinned. “Knowing Mrs. Allen, 
I think you did fine. Why does she 
stop?” 

Stan shrugged. “I'd hate to ask her. 
I figure she either imagined the noise or 


Stan froze, the wheel in his 
hands. Gus flashed a drop- 
light on the brake drum. 


heard a kid’s bike clicker, But every 
morning since Friday she stops out 
there and then goes off again. Sort of 
bugs me.” 

“Okay, Stan. If she comes again to- 
morrow, I’ll go out and talk to her.” 

With’ a glance blending pity and re- 
lief, Stan rolled back under the car. 


‘ATE that afternoon a car Gus had 

never seen drove into the shop. From 

it stepped a gangling young man with 
red hair and a harassed expression. 

“Hello, Herb,” said Gus, recognizing 
the high school’s auto-shop teacher. 
“ ‘as if you made a trade-in.” 

“I was out-traded,” said Herb Find- 
ley bitterly, “by a dealer named Wheel- 
er.” He kicked a tire morosely. “This is 
a clunker, a grade-A lemon, Gus. The 
engine won’t run smoothly. Automatic 
transmission’s probably shot. Wheeler’s 
mechanics can’t do a thing about it.” 

“You've got better equipment at the 
school shop than Zeb Wheeler has. Why 
don’t you. . .” Gus paused. 
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“You guessed it,” said the young you're driving home from Middleton?” 
teacher grimly. “I can’t let my students ~ “Only down that long hill from the 
find out I’ve been stung. Not and keep clubhouse. But I don’t mind that.” 


teaching. T've taken the car back to “I do,” said Gus. “How about leav- 

Wheeler three times. Now his guaran- ing the car here today?” 

tee is up and he won't even look at it.” “I'd love to! I'll do some shopping 
“Well, I will,” said Gus. “Maybe it's and ride over with Mrs. Taine later.” 

ess serious than you think.” “Pl drive you downtown,” said Gus, 


Findley shook his head. “It’s the trans- “and listen for clicks on the way.” 
mission, for sure. Kicks down with a 
bang when I slow down, shifts up with LICKLESSLY, Gus drove the car 
a clunk when I speed up. Took all my back to the Model Garage wonder- 
cash to buy the crate—I can’t even af- ing whether he had made a fool of him- 
ford seat covers for this worn upholstery. self. Stan looked as if he was sure of it. 
So if it needs a big overhaul, don’t do “All the same,” said Gus, “you yank 
it, PM walk.” those wheels and see if a’ brake-drum 

“Leave it and we'll see,” said Gus. bolt is rubbing. Clean out the bearings to 
look for a split or broken 
roller.” 

Stan shook his head. 
“Boss, I didn’t hear it, you 
didn’t hear it, and if she 
did it must be her head 
rattling.” 

“Want to go up to her 
house tomorrow and drive 
her here to make sure?” 

Stan hastily jacked up 
the car. 


INDLEY’S car behaved 
just as he had said. It 
shifted up with a jolt, 
kicked down with a sharp 
jerk before coming to a 
stop. Gus had just put it 
EXT morning Gus watched for on a lift when the phone rang. 
Daisy Allen’s car as expectantly as “Gus?” said Zeb Wheeler. “Findley 
Stan. When it squeaked to a brief stop walked by, so I asked him about his 
outside, Gus reached it in time to hail car. He says you've got it there.” 


her. “Only for a look,” returned Gus. “If 
“Heard you were in last week and we it needs a transmission overhaul, I sup- 

couldn’t help you,” he said. pose he'll do it in the school shop.” 
“Oh, but you did, Mr. Wilson. Now A grunt came over the wire. Gus 

I know how to stop the click.” could almost hear Zeb thinking; if Find- 
“You do? How’s that?” ley’s plight became known to his stu- 


“Well, if I drive to Middleton by the dents, every parent in town—and many 
main road—that’s where my club has its used-car buyers—would soon be aware 
charity drive this month—it clicks at of it. 
every traffic light. So I come down Bell “Of course you know it’s the trans- 
Avenue, as I did Friday. After I stop mission?” Gus threw into the silence. 


here, it doesn’t click any more.” “Was okay when I sold it,” said Zeb 
Gus cleared his throat. “Mrs. Allen, quickly. “The car runs, doesn’t it?” 
why should coming here make it stop?” “Like a scared rabbit with the hic- 


Daisy Allen smiled, a pretty picture cups,” retorted Gus. “But your guaran- 
of confusion. “I don’t know. But of tee’s run out, so why worry?” 
course you do, so I’m not worried.” There was a short pause. “Don’t want 
“Uh—of course. Doesn’t it click when to be hard on a customer, Gus. You fix 
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NOW... 


ROTUNDA 


SHOCK ABSORBERS 


The quality you look for... 
performance you can count on! 


‘There is no easier way to bring back that “new car ride” 
than by installing Rotunda Shock Absorbers. ‘They help 
restore new-car riding comfort . . . improve all-round 
handling ease . . . cut tire wear... add to motoring 
safety through surer car control. 


Rotunda Shock Absorbers feature large piston 
exposure and stable viscosity fluid to provide 
proper spring control and uniform action at all 
temperatures. They are engineered for most 
makes of cars (including many imports) and 
light-duty trucks. You can rely on their high 
quality to deliver top performance and dura- 
bility. Yet, you pay no more to reap the bene- 
fits of Rotunda Shock Absorbers in action. 


‘Now, as near as your closest Ford Dealer 
or selected service outlet, you can get qual- 
ity Rotunda Parts. Ask for Rotunda 
Oil Filters, Shock Absorbers, Radiator 


‘Hoses, and other parts to be sure. You'll 


find them ideal for universal use on REBURE SARIN 


cars and trucks. Rotunda Parts are 
ROTUNDA 


made to the same exacting specifica- 
tionsset for FoMoCo Genuine Parts 
NOW . . . TWO TOP QUALITY LINES 
‘OF PARTS AVAILABLE THROUGH 


. « « to fit right, last longer and 
keep maintenance at a minimum, 

FORD DEALERS AND SELECTED 
‘SERVICE OUTLETS 


pnoouers oF Caz) moTOR COMPANY 


it, and T'll pay up to 20 bucks—but no 
big overhaul, see?” 

“What’ve you done so far?” 

“Cleaned plugs, put in new points and 
condenser, adjusted the carburetor—oh 
yes, and put in a new wiper hose.” 

Something tugged at Gus’s memory. 
“Expect that to fix the transmission?” 

Zeb snorted. “A piece of hose be- 
tween the intake manifold and some tub- 
ing on the firewall was spongy. My 
mechanic thought it was leaking air, 
making the engine idle rough. But it 
didn’t help.” 

Gus took a plunge. 
even looked under 
the car yet, but you 
send over new seat 
covers and I'll fix it 
for what Findley 


“Zeb, I haven't 


can 

“All Tight. It's a 
deal, Gus. 

“And, Zeb—you 
never replaced a 
windshield-wiper 
hose on that car.” 

“Eh? What you 
mean? Sure we did.” 

“No you didn’t,” 
said Gus, “because 
that year’s model 
has electric wipers.” 


sya. yey, 
-yeay nat 
-wwas ‘9091 


MOROSELY triumphant, Stan found 
Gus under Findley’s raised car an 
hour later. 

“I checked and repacked the wheel 
bearings, Gus. They’re good. No sign 
of a bolt, nut, or shoe rubbing any 
place.” 

Gus rubbed his nose with his thumb 
knuckle. “Maybe Mrs. Allen was hear- 
ing things. Put the wheels back on.” 

‘Smugly satisfied, Stan went off as 
Herb Findley entered the shop. 

“There’s your big transmission job,” 
said Gus, holding up a four-inch length 
of oil-soaked vacuum hose. 

Findley stared. “Wheeler said he put 
on new hose. And I believed him! 

“He thought so, but his mechanic only 
changed a piece from the manifold to a 
line of tubing. This part, from the other 
end of that line to the transmission mod- 
ulator, was cracked wide open. It let air 
in, making the engine run rough.” 

Gus let the lift down and added, 
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What is this? 


Jod quoonysuexy 's89] 


also killed the vacuum in the vacuum 
section of the modulator, which is sup- 
posed to regulate fluid pressure accord- 
ing to torque demands. Without vacuum, 
it couldn't, so you shifted with a bang.” 
Findley shook his head. “And me the 
one who tells students to think a job 
through. I knew about the modulator 
line, but took it for granted they’d re- 
newed all of it.” Suddenly his glance 
fell on Daisy Allen’s car. “Say, that 
bus gave me a turn this morning.” 
“Me too,” said Stan, who was putting 
the wheels back on Mrs. Allen’s car, 
“Coming to Bell Avenue I heard a 
clicking that made 
me think I had still 


more grief. But it 
was this car close 
behind.” 


“Sure it was this 
one?” asked Gus. 

Findley nodded. 
“I saw that plastic 
parakeet over the 
windshield when she 
stopped alongside 
me. Then I could 
tell the clicking 
came from her right 
wheel.” 

Stan froze, the 
wheel in his hands. 
Gus picked up a 
droplight, went over and flashed it on 
the brake drum. Smoothly worn, it show- 
ed no ridges or scuff marks. 

Gus angled the light in different ways. 
Suddenly he pointed to a thin, thread- 
like line starting under a nut and traced 
it out to the braking surface. 

“A hairline crack,” he said. “Each 
time the wheel turned—with the brake 
on—the lining stubbed against it.” 

“Why didn't we hear it?” asked Stan. 

Gus grinned. “Because she came down 
twisty Bell Avenue, where you have to 
brake hard and often. By the time she 
got here, the drum was so hot it ex- 
panded—and closed that thin crac 

“That's one to tell my class,” said 
Findley, going to his car. “Say, where 
did these seat covers come from?” 

“A gift from Wheeler,” said Gus. “All 
you owe me for is some hose and a carb 
adjustment.” He nodded toward Daisy's 

r. “Your consultation fee on that wipes 
out my consultation fee on this.” ii 


“Suysnoy yysq-0y, 


[aMSNV 


through these portals 
pass the best-filtered oils 


in the world! 


Spring-clean your engine with an AC Oil Filter 


Spring time is clean-up time . . . and the best way 
to spring-clean your engine is to install a new AC 
Triple-Trapper Oil Filter. The AC Triple-Trapper 
provides the finest in oil filtration. 


One important reason is the scientifically con- 
trolled, specially formulated paper used in every 
automotive AC Oil Filter. The poper’s porosity 
is designed, engineered and produced to trap 
and to hold engine contaminants for moximum 
cleaning effectiveness. 


AC Triple-Trapper filtration is best for all cars 
because all of the oil in the engine passes 


you get ACtion with 


AC SPARK PLUG $} THE ELECTRONICS DIVISION OF GENERAL MOTORS 


through the filter in a continual and constant 
flow. This means contaminants are trapped 
before they can reach moving parts to cause 
wear and possible bearing damage. 


When you change your oil, change your filter, 
too. Ask for the finest engine protection money 


con buy... ask for AC. 


(tite 


Short Cuts 
and Tips 


Numbering Gears for Storage 

Larne gears can be selected from an 
assortment more quickly if the number of 
teeth is indicated in bright paint on the 
side. The gear above at right has the 
usual small, stamped number, but who 
could spot it without a lot of trouble?— 
Walter E. Burton, Akron, Ohio. 


Vent Valve from Plastic Bag 

Icy blasts through the exhaust duct of 
my bathroom fan kept me in gooseflesh 
until I inserted a plastic bag. Where the 
duct joins the fan housing, I installed a 
wire grate. The fan keeps the bag in- 
flated although the upper end is slit to 
exhaust the air. But when winter winds 
swoop down the vent, the bag collapses 
against the grate, sealing them out.—Paul 
W. Fryar, Canoga Park, Calif. 
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Reconditioning French Curves 
Arrer years of banging around the 
shop, my set of transparent curve tem- 
plates became too nicked to produce neat 
lines. I salvaged them by dressing the 
edges with fine-grade emery cloth, using 
long, diagonal strokes to preserve the 
curves.—Jack Neill, Bellport, N. Y. 


>>>AN empry ball-point pen_ barrel 
makes an inconspicuous shirt-pocket pill 
carrier. Cut it off below the clip and in- 
sert a cork.—Sid Isaacson, Deer Park, Wis. 


ae : ae hae 
Copying a Molding Contour 
To cer the pattern of a molding that’s 
nailed in place (as when you want to 
cope a butting member to fit), try press- 
ing the edge of a deck of cards against 
the contour. When the cards take the 
shape, snap a rubber band around them 
so you can lift them off and trace the pat- 
tern. With a piece of sandpaper folded 
around the edge, cards make contour sand- 

ing blocks.—R. S. Tupper, Canton, S. D. 


NEW CAR? 
Protect Trim With New STANLEY 
‘CLEAR PLASTIC LACQUER 


PAINT-HARDENED BRUSHES? 
‘Spray On New STANLEY BRUSH 
‘SOFTENER and PROTECTOR 


JUST SPRAY 
‘EM ON... 


Hundreds of uses 
for home and shop! 


RUSTY TOOLS... GUNS? 
Spray On New STANLEY ANTI- 
WUST OL 


GREASY MOTORS? 
Spray On New STANLEY 
DEGREASER and CLEANER, 


Ce 7 


RUSTED SCREWS, NUTS, BOLTS? 
‘Spray On New STANLEY 


NEW STANLEY 
CHEMICAL TOOLS 


Each of these new Stanley Chemical Tools will 
do dozens of jobs around the home or shop 
«..use them in the workshop, garage, out- 
doors. JUST PRESS BUTTON ‘and PRESTO 
=... the job's done! Quickly and conveniently. 
ONLY $1.39 EACH at your hardware dealers. 


‘SEND FOR FREE SPRAY HANDLE—50¥ Value. 
Converts any spray can to spray gun in 
seconds . . . keeps hands clean. Write, enclos- 
ing “Special Offer” sticker or Number cut 
from front of can label, to Stanley Tools, 
Division of The Stanley Works, 633 Elm Street, 
New Britain, Connecticut. yr 


GLUE WON'T DO? 
Spray On New STANLEY SPRAY 


PRUNING TO Do? 
Spray On Now STANLEY PRUNING 
PAINT and WOOD PRESERVATIVE 


ADHESIVE. Sticks On... Peels Off 


THE TOOL BOX OF THE WORLD 


10,000 Miles in a Rambler American 


[Continued from page 61) 


it is. Soft springing might make it pitch 
all over the landscape. 

Luckett: The ride isn’t as hard as you 
make out. With several people aboard, 
it’s fine. 

Comstock: There’s an engineering 
point here—the bigger the percentage of 
disposable load, the harder the spring- 
ing has to be. 

Allaway: This is an ingredient of what 
the car is—basic transportation. They've 
cut out the fr 


The Performance 


Rowsome: Basic, but good. She'll go if 
you ask her to. I averaged 64 miles an 
hour on one 400-mile run. 

Allaway: I averaged 50 miles an hour 
for six days, including food, fuel, and 
comfort stops. 

Francis: I'll second that. The engine’s 
a delight. 

Comstock: It responds for passing. 

Markovich: It’s spunky. 

Luckett: It doesn’t buck at all in high 
gear at 20 m.p.h. 

Rowsome: The car is willing to cruise 
at 75 indicated. It does get a little noisy 
and hysterical above that. 

Francis: Even so, it will top 90. 


Design and Construction 


Comstock: This is the subject I’ve been 
waiting for. Anybody pinch his fingers 
in those door pulls? 

Allaway: Most of us, I imagine. I did. 

Markovich: The signal cancellation on 
turns was a sometimes thing. 

Francis: So was the dome light, oper- 
ated by the door switch. 

‘Allaway: The shift linkage rattles on 
rough roads. 

Francis: And the lever clunks going 
into gear. 

Rowsome: Now that you've unloaded 
your beefs— 

Comstock: I’m not through yet. You 
get road rumble from the body at high 
speeds? 

Allaway: That seems to be one of the 
penalties of unitized construction. Still, 
in sum, small squawks aside, I'd say the 
design is good. 

Rowsome: The Rambler is, all told, an 
appealing car. Kind of puppylike, but 
still likable. That little engine is real 
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Is. 


willing and it starts instantly in the cold- 
est weather. 


Safety and Comfort 


Luckett: The visibility is first rate. 

Markovich: That's because you sit up 
so high. The seat’s like a pickup truck's. 

Rowsome: The heater's an abomina- 
tion. There’s plenty of heat, but it takes 
a long time to learn to control it. 

Francis: I could never modulate it. I 
was forever fiddling with the fan and the 
push-pull control. For 100 miles in Kan- 
sas the heater broiled my accelerator 
foot. When I cut down the temperature I 
froze my front-seat passenger. 

Rowsome: There's a trick. You move 
the thermostat control about 1/64 of an 
inch at a time. 

Allaway: You don’t get any heat by 
ram air even when you're traveling fast. 
You have to keep the blower on. 

Markovich: Every time I got into city 
traffic, the engine temperature dropped 
a bit. Has that two-year radiator coolant 
got anything to do with that? 

Luckett: I doubt it, My biggest peeve 
was noisy vent panes at high speeds, 

Allaway: There’s a trick to that, too. 
You cinch them down, using the paste- 
board from a book of matches for a shim. 

Comstock: Nobody has mentioned 
what bothered me most—the reflections 
of the panel lights in the windshield at 
night. They bounced off the chrome on 
the steering column and wheel. 

Rowsome: I think the windshield re- 
flections constitute our only major grouse 
on safety. Let's not forget a hidden asset, 
either. That's the new brake reservoir, 
split between the front and rear wheels. 
If one set of brakes fails, the other's in 
reserve. 


In Conclusion 


Allaway: This is a sturdy, solid, de- 
pendable little automobile, comfortable 
to drive. 

Rowsome: It’s a good buy for what it’s 
built for—transportation, not a status 
symbol. 

Markovich: And bearing in mind that 
it’s a maverick by Detroit's standards. 

Comstock: That’s bad? 

Rowsome: That’s good. We need more 
mavericks like the American. ae 


SUGAR PINE 


PONDEROSA PINE I 


ENGELMANN SPRUCE INCENSE CEDAR 


WHITE FIR 


onENTEABETTER LIVING 


IN YOUR YARD 


Get your ideas in this FREE Booklet (available now at your 
building supply dealer's). Create new privacy and protection for your family. Im- 
prove the appearance of your property. See how you can control sun and wind 
with attractive screens. Here are easily-followed construction plans for patio, 
garden and play areas . . . how-to-do-it tips and materials specifications. 
Western Pine Region Solid Lumber will give you lasting satisfaction with 
your yard project. These remarkable woods are the world’s finest for sawing, 
shaping, sanding and finishing. Specify them for a job you'll always consider 
well done. 


$-7 Yeon Building [J Portland 4, Oregon 
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QUALITY GRADED LUMBER 


South Bend 


with new 
welded steel 
or legs 


10” LATHES 


© New, trim floor legs . . . reinforced con- 
struction of welded, heavy gauge steel 
+++ maximum rigidity with minimum 
weight... no increase in price! 


‘© Famous South Bend dependability. 


© Superfinished spindles and bearings for 
uniform accuracy and fine finishes. 


© 70 screw threads (4 to 480 per in.) ... 
70 longitudinal feeds . . . 70 cross feeds. 


© Tool room and Engine Lathe models 
prices start at $1346 f.0.b. factory. 


of South Bend 
Shapers, Drill Presses and Pedestal Grinders 


Lathes, Milling Machines, 


SOUTH BEND LATHE, INC. 
South Bend 22, Indiene 
Building Better Tools Since 1906 


Time payment plan 
available. Up to 36 
‘months to pay. 
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Booklets You Can Order 
to Help with Hobbies 


The following booklets, of special in- 
terest to Porputar ScreNcE readers, are 
offered either free or at a small charge 
by the sources listed with each. Please 
crder direct—not from PoPUuLAR SCIENCE. 


BOATING 


Boating Guide. Socony Mobil Oil Co., 
Inc, Dept. P, 150 E. 42nd St., NYC. 50¢ 


Safe Skippers, Ahoy! Allstate Insurance 
Co., Dept. P, 201 Old Country Rd., 
Huntington Station, N. Y. Free 


Protect Your Boat with Fiberglass. In- 
ternational Paint Co., Inc., Dept. P, 21 
West St., NYC. Free 


Recreational Boating Guide. Superin- 
tendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D.C. 40¢ 


Water Skiing. Evinrude Motors, Dept. 
P, Milwaukee 16, Wis. Free 


Rules of the Road (CG-169). Superin- 
tendent of Documents, U.S. Government 
Printing Office, Washington 25, D. C., or 
your local Coast Guard station. Free 


PHOTOGRAPHY 


Developing, Printing, Enlarging Made 
Easy. Ansco, Dept.” P, Binghamton, 
N.Y. 25e 


TOOLS 


ABC’s of Hand Tools. General Motors 
Corp., Booklet Section, Dept. P, General 
Motors Bldg., Detroit 2, Mich. Free 


HOME IMPROVEMENT 


52 Fir Plywood Home Storage Plans. 
Douglas Fir Plywood Association, Dept. 
P, Tacoma, Wash. 


ELECTRONICS 


Operating an Amateur Radio Station. 
American Radio Relay League, Dept. P, 
West Hartford, Conn. 25e 


GARDENING 


How to Win the Battle of the Bugs. 
Hayes Spray Gun Co., Dept. P, 98 N. 
San Gabriel Blvd., Pasadena, Calif. Free 


TRIGGER A NEW TEMPEST LEMANS 


There's more to Pontiac’s new Tempest LeMans than 
its bucket seats, comfortable as they are, or its full 
carpeting and special trim, handsome as they are. The 
real bomb in this baby lies up under the hood. 

The standard four comes in 110, 115, 120 and 140 h.p. 
versions. But if you're willing to lay out a few dollars 
more, you can have yourself a four-throated version of 
Tempest's 194.5 cubic inch mill. This little jewel puts 
out more torque than any other production four in the 
world—215 ft-lbs, at 2800 rpm. Maximum h.p. reads 
166 @ 4800—again, more h.p. than any other production 
four in the world. That's a horsepower jump of 11 over 
last year. Those eleven horses come from improved 
carburetion, better velocity and distribution in the intake 
manifolding and a freer breathing exhaust. It takes 
premium fuel, and it delivers premium performance. 

Next time you've got a few minutes, drop in at your 
Pontiac dealer's and borrow a new Tempest for an hour. 
If he doesn't happen to have the four-barrel job handy, 
either the standard 4 or optional V-8 engine will do fine, 
just fine. Go find yourself some road and ease open 
the throttle. 

And then see if you can say no to Tempest. 


FIRE ALL FOUR BARRELS! 
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TEMPEST 


BY PONTIAC 


Use Weldwood Spar Varnish 


When itll be out in the 


$ : 
... Scorched by the hot sun 


... attacked by salt! 


Rain, Ice, Sunlight. Salt air, Weldwood® Spar 
Varnish beats them all. It’s unexcelled for toughness 
and durability, by actual lab tests. Resists yellowing, 
discoloration, checking and cracking—even under 
the severest conditions. And it also resists fungus 
and mold! For sidings, boats, outdoor furniture, 
sports equipment—use Weldwood Exterior Clear 
Spar Varnish—it protects as it beautifies. 


<2 


WELDWOOD 


Products of United States Plywood 
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fanks Into Turns Like a Plane 

[Continued from page 81} 
somewhat, but then a penalty must be 
paid: Independent motion of the front 
wheels is restrained and ride suffers. But 
the Westinghouse suspension automati- 
cally pushes up on the body at the out- 
side wheels and pulls down on it at the 
inside wheels in a curve. Thus part of the 
car’s weight is thrown back onto the in- 
side wheels and the car banks into the 
turn, against centrifugal force. A sway 
bar is unnecessary. 

“Let’s run downstairs and take the car 
out for a spin,” Osbon said. 

A Mere with a difference. I was in for 
a surprise. The car had no futuristic, 
mile-high fins. Not even a bubble 
canopy. Just a stock-looking, slightly 
dusty 1958 Mercury. The interior also 
looked like any other Merc’s, except for 
two extra gauges showing supply and 
return-line pressures. 

“Those are for test purposes,” ex- 
plained Osbon. “They won't be necessary 
in consumer installations.” He handed 
me the ignition key and slid in beside 
me. 

The engine came to life with a piercing 
whine. “That's the oil-supply pump,” he 
said. “But the noise shouldn’t be too 
hard to cure—so far we've been concen- 
trating on making everything work 
properly. 

“Our former associate director of re- 
search, Dr. Clinton R. Hanna, got the 
basic idea for this stabilizer about 30 
years ago. His early work was on trains 
as well as cars. The system in this car 
is only about four years old. A few 
minor details still have to be ironed out.” 

As we got rolling, the noise died down 
considerably. The road changed from 
smooth surface to gentle washboard, but 
the difference could barely be felt inside 
the car. Occasional potholes and bumps 
produced only the mildest vibration. 

I remembered that the news release 
had promised no nose dive during brak- 
ing. I warned Osbon to brace himself, 
hit the brakes hard, and prepared myself 
for the broncolike buck for which those 
old Mercs were noted. The car remained 
dead level as it slid to a stop. 

I shook my head in disbelief, and 
tromped on the gas. No tail-end squat, 
I noticed. 

“Try the shoulder,” Osbon suggested, 


CONTINUED 


Car 


Ever take a fish’s-eye view of a Mercury? 
It may give you a new slant on the differ- 
ences between outboards. 

The Mere four- and six-cylinder motors 
have a streamlined one-piece lower unit 
that glides over unseen obstacles. There's 
no protruding nose to snag on weeds, 
logs, or trotlines. 

‘And, speaking of lower units, did you 
know that a driving propeller creates a 
vacuum behind its hub? It does. And, 
this vacuum cuts down mph and mpg. 


No Snag, No Drag 


Not so with Merc. Merc’s exhaust fires 
out the center of the prop, destroying 
the drag, burying the noise and fumes. 
(We call it “Jet-Prop.”’) 

No snag, no drag with Mercury. Just 
more RUN for your money! 


INERLCURY 


100-, 85-, 70-, 50-, 45-, 25-, 9.8-, and 
6-horsepower outboards 


© 1962, Kiekhoofer Corporotion, Fond du Lec, Wis. 


Car Banks Into Turns Like a Plane 


trying to check his Cheshire-cat grin. 

I looked skeptically at the pock- 
marked strip, twisted the steering wheel, 
and got both right wheels off the road. 
The tires thumped a steady staccato as 
they battled the craters, but the ride 
was barely changed. 

“Recently,” Osbon said, “a company 
VIP asked me to give his young son a 
demonstration ride. We drove off the 
road and down a bumpy hillside. The kid 
loved it. He thought it was part of the 
demonstration. I didn’t tell him that the 
accelerator had stuck.” 

‘The road gradually became more and 
more steeply crowned, but the car didn’t 
seem to tilt to the right at all. To confirm 
my suspicions, I stopped the car and 
switched off the ignition. The car re- 
mained level as the oil-pressure needle 
began swinging down. A few seconds 
later, with a soft whoosh, the car sagged 
to one side. Restarting the engine 
brought pressure up again, and the car 
leveled off. 

Osbon simply sat back quietly and 
smiled like a proud papa. 

Coming ’round the bend. The unusual 
cornering behavior of the test car was 
dramatically illustrated a few seconds 
later as we entered a long, sweeping 
bend. The body dipped over the inside 
wheels and lifted on the outside. The 
road felt as if it were banked, though 
actually it was crowned. An approaching 
motorist, his eyes as big as clocks, almost 
drove into a ditch while he watched us 


go by. 

That big, softly sprung Merc just had 
no business handling that well, I thought 
as I approached another bend. This 
time I gave the car more gas. The car 
didn’t bank, but remained absolutely 
level. Halfway through the turn I kicked 
the accelerator down all the way. A mild 
Tean became noticeable, but by now the 
tires were squealing. 

The stabilizer had finally been over- 
ridden. But it was still doing its job— 
improving tire-load distribution and 
keeping lean down to minimum. 

When we pulled into the Westing- 
house garage, I launched a volley of 
questions. 

“Can the system be adjusted to pro- 
vide banking at higher cornering speeds?” 

“Yes,” answered Osbon, “at some sacri- 
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fice in handling. We feel the present 
adjustment is just about the best com- 
promise for the average motorist.” 

“How much power is used to run the 
pump?” 

“Only about five horsepower on a 
fairly rough road—Iess on smoother 
roads. That’s less than the load of an 
air conditioner.” 

“What happens in case of failure? Is 
the motorist stuck?” 

“No,” said Osbon. “If a controller or 
actuator fails, the ride may be impaired 
and there may be rattles. If we lost our 
oil pressure, the car could still be driven, 
but it. would handle like a wet noodle.” 

“How reliable is the system?” 

“We've had a few failures during the 
system’s development. But we've learned 
plenty from them. Once the stabilizer is 
ready for production, it should be prac- 
tically troublefree.” 

“How much extra would the buyer 
have to pay to get the stabilizer on his 
new car?” 

“It’s too early to say definitely. But 
we estimate a few hundred dollars.” 

“Is the stabilizer planned only for 
passenger-car use?” 

Trucks come first. Osbon shook his 
head. “Commercial-vehicle negotiations 
are under way now. By stabilizing a 
truck, you prevent fragile cargo from 
bouncing and sliding on bumpy, winding 
roads. Cross-country military vehicles 
would also benefit. They could probably 
go 25 to 50 percent faster across rough 
terrain because of better traction and re- 
duced personnel and load disturbances.” 

“When can we go to our old reliable 
dealer and order a stabilized passenger 
car?” 

“Detroit is definitely interested,” 
Osbon answered, “but we have no plans 
to make the stabilizer available com- 
mercially at present.” 

I had suspected that would be the 
case. The project's timing seemed wrong. 
Detroit’s emphasis on simplicity and 
compactness—and the new 12,000-mile- 
or-one-year warranties—would have to be 
abandoned before a complex pile of 
plumbing like the Westinghouse stabi- 
lizer could be adopted. 

But when they do start turning out 
stabilized cars, I expect to be one of 
the first to sign on the dotted line. Ht 
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for Leveling and Incline 
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for the 
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of Hoppy 


Inexpensiv: 


Easy as a camera to operate! One man—ALONE— 
‘ean do leveling and incline measuring. Accurate to 
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around the house. Guaranteed Product Satisfaction 


Carpentry Leveling Contour Plowing Guttering 
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New Projectors Put On Whole Show 


Why this resistance? Well, projectors 
aren't cheap. But neither was that auto- 
matic camera. Marketing experts claim 
mechanical complexity puts people off. 
Projectors, they say, should be as sim- 
ple as aim-and-shoot cameras. If they’re 
right, these two models should clean up. 

Be a lazy host. The Carousel comes 
with a 12-foot remote-control cord that 
lets you settle comfortably with your 
guests. When you plug it in, you trans- 
fer the controls from the illuminated 
piano-key panel on the projector to a 
three-switch handpiece that lets you 
change slides (forward or reverse) and 
refocus (for a thinner or thicker mount). 

You can set a timer on the projector, 
too, to change slides automatically every 
5, 10, or 20 seconds. Holding down 
the forward or reverse button sends 
slides flashing past at a rate that’s ideal 
for sequence checking or for locating a 
slide of special interest. 

Actually, if you've indexed the load 
properly, you can show scattered slides 
from any tray. You just press a select 
button to spin the tray to the proper 
numbers, one after another, as if you 
were dialing a combination lock. You 
can show loose slides, too—the three or 
four Aunt Blanche enclosed in her last 
letter—without the tray. You just slip 
each slide into the gate. A tap of the 
button ejects it—like a pop-up toaster. 

You also have pushbutton choice of 
light levels. The lamp projects either a 
300- or a 500-watt beam. If you're using 
the low beam (as in a small room) you 
can switch to high to bring out detail 
in a dark slide. Or shift from high to low 
to compensate for overexposure. 

If you're an old hand at color photog- 
raphy and have a massive collection of 
slides or movies, there’s a disadvantage 
these projectors have in common. De- 
signs as bold as these make previous 
systems obsolete. In the slide field, 
there’s been some standardization in 
tray requirements for automatics. Air- 
equipt magazines, for example, fit a 
number of different makes and models, 
so it’s often possible to cart only your 
trays along on a visit if you check ahead 
and find they'll work in your host’s pro- 
jector. And if you shop for a new pro- 
jector, you can choose from several with- 


CONTINUED 


Motor Trend magazine makes it official: 


1962 car of the year! 


From the very first we knew we had a winner. Happy owners, car enthusiasts raved 
about the 1962 Buick Special with the history-making Fireball /~6 engine. And now, 
the editors of Motor Trend—one of the country’s top car magazines—have made it 
official. After road-testing and evaluating all U.S. cars, they’ve named the V-6 
Special ‘‘Car of the Year!’? Here’s the way they putit... ‘eter Trend's CAR OF 
THE YEAR AWARD to the 1962 Buick for pure progress in design, originative engi- 
neering excellence, and the power concept for the future expressed in America’s only 
V-6 autemobile engine.’” Why are the car experts so hot on this exclusive Buick 
engine? Because only a V-6 can combine the smooth vigor of V-design with the gas 
savings of a straight six. Because this 135 H.P. V-6 weighs up to 140 pounds less 
than other sixes of comparable power. Ask your Buick dealer to let you drive a 
Special V-6. See how easy it is to make the ‘‘Car of the Year’’ your very own. 


BUICK MOTOR DIVISION—GENENAL MOTORS CORPORATION 


Buick Special Ma 


Build these 8 patio projects 


yourself with SAKRETE' 
. for less than $99* 


For hours of fun and relaxation all summer 
. there's nothing like a patio. You 
1 your own for less than $99—with 
SAKRETE Concrete and Mortar Mixes. 
You'll have fun making your own patio 
blocks, planter boxes and flower bed edging 
with pre-mixed SAKRETE. Do a little at 
atime .. . start and stop any time . . . for 
SAKRETE stores indefinitely until you add 
water. High strength, easy to use, economical, 
no waste. Get SAKRETE today at your 
lumber, building material or hardware dealer. 


*Approzimate cost of materials in most 
areas for this 10 z 12' patio project. 


mortar mixes s 
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New Projectors Put On Whole Show 
out facing the prospect of refiling your 
old slides. 

‘These advantages don’t apply, of 
course, when you switch to the Carousel. 
Unless you want to hand-feed your old 
slides, one at a time, you'll have to buy 
enough doughnut-shaped trays (about 
$3, with index cards and storage box) 
to hold them all. And then you'll be 
able to show them only on a Carousel. 

Converting to the 800 involves a sim- 
ilar problem. Your films, again, must be 
fed from a special package. Here you 
have even less flexibility, since the sys- 
tem is a drastic departure from stand- 
ard. Before you can project any of your 
old movies on the new machine, you'll 
have to ship them off to Technicolor to 
have them cartridged. If you've spliced 
several together, they'll be clipped back 
to 50-foot (41-minute) lengths. And 
only films in good condition (no creases 
or shredded sprocket holes) can be put 
into cartridges. 

If you're just starting out, these 
drawbacks aren't a consideration. How- 
ever, if you're one of the rare 8-mm. 
fans who likes to edit what he shoots, 
you must send off exposed film for nor- 
mal processing, then make your cuts 
and sequence switches, and finally re- 
turn it for the cartridging. Technicolor 
is also producing color movies and car- 
toons you can buy to beef up home 
screenings. This Magi-Cartridge Library 
includes how-to demonstrations of such 
skills as cooking, gardening, and sports. 
‘The endless-loop feature might be a great 
advantage here: You could match golf 


| strokes with the pro on the screen until 


you mastered them. 

There are two features that only the 
800 provides: a retractable power cord 
that reels itself into the case, and a 
socket for plugging in a table or floor 
lamp (when you snap the projector on, 
the room light goes out, comes on again 
when you stop the show). What can 
Kodak be thinking of? Not only must 
you coil up the Carousel’s power and re- 
mote-control cords by hand (there is, at 
least, a storage compartment for them), 
but you're forced to douse your own 
room light! Of course, if you're burning 
candles, you could aim that powerful 
blower at them—just to keep things auto- 
mated. an 


Compact eluster: from te 


NEW 


slim, smart, simple... 


Look again at those Sea-Horse motors. 
They're smaller, sleeker, smarter-looking. 

‘They're the new ’62 Johnson Compacts. 
Compact size and styling. No frills or fancy 
do-dads. They fit the fisherman and the way 
he travels . . . on and off the water. 

There’s plenty of piston displacement 
plus cushion hub prop protection. Corrosion 
proofing and thermostatic cooling. Full gear- 
shift and six gallon fuel tank. 

It’s all standard equipment . . . and all 


dependable as only a Sea-Horse can be 


yours at your Johnson dealer’s. Look in the 
Yellow Pages. See Electramatic 75's and 
40’s (outboarding’s first truly automatic 
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Johnson Motors, 1238 Pershing Rd., Wau- 
kegan, Ill., Div. of Outboard Marine Corp. 


ae 


Well over two million quiet SeaHorse motors 


prove JOHNSON DEPE 


Do it the easy way — 


with Reynolds 
Do-It-Yourself 
Sliding Door Track Set! 


Reynolds Do-It-Yourself Sliding Door 
‘Track Set is designed to slide easily, 
eliminate counter-sinking of screws. Pre- 
packed in 4’ or 6’ lengths, complete with 
screws, for 14", 34” or 34” materials. 
Longer top lip provides handy “lift out” 
feature for easy removal of doors. And 
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How Machines Detect Phony Money 

[Continued from page 69} 
in 1939, Boley Andrews, now vice presi- 
dent in charge of research for the Vendo 
Company, giant vending-machine maker 
of Kansas City, Mo., thought of a 
new way to detect crooked cash. He 
noticed that people sometimes bounce a 
coin on a hard surface as a rough check 
of its genuineness. Each coin has a dis- 
tinctive ring. 

Andrews got a bagful of coins, bounced 
them on an anvil, recorded and ana- 
lyzed the noise each made. Nickels, he 
found, had a clear 14,000-cycle ring. He 
built a rejector that bounced a nickel 
and picked up the ring with a small 
microphone. The sound was amplified 
and sent through a set of frequency-de- 
tecting filters. 

If a strong signal came through at 
14,000 cps., the machine okayed the 
nickel. Andrews was on the verge of put- 
ting the detector into production when 
World War II came along. The U. S. 
‘Treasury quit making the five-cent piece 


| of nickel and copper, turned out a new 


model of copper, zinc, and manganese. 
Unfortunately, the new coin’s clink fre- 
quency was about 12,000 c.p.s.—close to 
that of a brass slug—so the idea had to 
be dropped. 

It wasn’t a total loss, however. Ord- 
nance manufacturers were looking for a 
fast, effective way to test for defective 
shell casings. Andrew's bounce test was 
perfect for the job, and was used 
throughout the war. 


INCE the war, machine operators 

have continued to improve their slug 
rejectors in the face of ever trickier at- 
tempts to beat them. One flurry re- 
membered in vending circles as the 
“Philadelphia Quarter Incident” came 
along in the late 40s. Airmen at a base 
near the City of Brotherly Love discov- 
ered that a penny jammed into a certain 
type of copper aircraft spark-plug gas- 
ket was close enough to a quarter in all 
properties to sneak through many re- 
jectors. 

Machine men moved in fast, uncov- 
ered two facts. First, the Philadelphia 
Quarter—called the Air Force Special in 
some sections—was slightly oversize. 
‘They tightened up the sizing mechanism 
on all machines. Second, its resistance— 
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How Machines Detect Phony Money 
most vulnerable point for the slug makers 
—was slightly off. Engineers increased 
rejector-magnet strength again. The two 
moves solved the problem. 

Today, companies are experimenting 
with all-electronic methods of coin test- 
ing. One firm has tried out—and found 
workable—a method of using a coin to 
be tested as one side of a thermocouple. 
The coin is pressed tightly against a disk 
of dissimilar metal and quickly heated. 
If the coin is genuine, the rudimentary 
thermocouple generates a small, but pre- 
cise, voltage. An automatic measuring 
circuit quickly tells if the voltage is 
accurate, and thus reveals whether the 
coin is genuine. 

‘A few years ago Vendo built a gadget 
that tests a coin’s permeability—its abil- 
ity to conduct magnetic lines of force. 
Vendo’s experimental machine has two 
small sets of coils that generate a mag- 
netic field. A sample coin, serving as 
a standard, is put in front of one of 
them, and a reading is taken of its per- 
meability. The coin to be checked plops 
in front of the other coil and the two 
readings are compared. If they are iden- 
tical, the coin is good. 

The system has several advantages, 
Most important, it could be used with- 
out modification all over the world. Just 
put any coin in as a standard, and any 
identical coin will pass the test. 


ie IT possible to make a coin that will 
get past the acceptor mechanisms in 
use these days? Certainly, if you want 
to go to the trouble. 

Here’s how you can make a phony 
quarter, for example: 

1. Find out the exact metallic con- 
tent of the genuine article. 

2. Mix up an identical silver alloy. 

3. Cast a slug exactly the same weight 
and thickness. 

It will pass through the machines. If 
you prefer, you can start off with a 
chunk of the right alloy and machine it 
to size. Your profit won’t be large, 
though, since it will probaly take a dol- 
lar’s worth of ma 

Somehow, with all the difficulties in- 
volved, and with the extremely unco- 
operative attitude on the part of the 
Feds, it seems easier to use real 
money. an 
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Biggest Earth Movers Tote 75 Tons 
(Go page 57) 

he shouted up at Bill Jervis, the driver: 

“Tye got a passenger for you.” 

I scrambled up the eight-foot-high 
fender and plumped down on it. Jervis 
turned halfway around and_ hollered, 
“All set?” It wouldn’t have mattered. 
We were already plunging into the pit. 

Posting violently, I resisted the temp- 
tation to grab at the knobs and levers. 
A few feet to the rear, a three-ton apron 
was beginning to rise like the curtain at 
the Bijou. At the same time, the front 
of the bowl was angling into the dirt, 
with 20 tons of hydraulic pressure be- 
hind it. Under its lip, boulders squealed 
| and cracked. I learned later that the 
| pumps used for this and other scraper 
chores soak up 200 horsepower. For- 
tunately, the rig’s traction needs are 
lightest when those of the hydraulic sys- 
tem are at their peak. 
| Back on the haul road, with 50 tons 
of assorted landscape in her stomach, 
the 641 became a remarkably agile rig. 
Unlike the 666, she had a two-wheel 
tractor unit. Her engine was canti- 
levered out front. At the rear, a well- 
braced column acted as a hinge pin for 
the wishbonelike frame that straddled 
her bowl. To steer her, the stem of the 
wishbone, or gooseneck, was pushed this 
way or that way by a pair of husky hy- 
draulic rams. Seated where I was, it 
was good to know that the giant couldn’t 
jackknife. Those cylinders held it in a 
headlock, whatever the steering position. 
At the same time, the massive hinge 
post was free to rock from side to side. 
This was what kept all four of the out- 
fit's wheels planted firmly on the ground, 
regardless of road irregularities. The 
axles of tractor scrapers are not sprung; 
only the tires absorb road shocks. 

Halfway across the dam's broad back, 
Jervis pinched the 641 down to 10 miles 
an hour. Then he hoisted the apron 
with one lever, and triggered the bowl 
ejector with the other. 

At the end of the pass, he made a 
U-turn in four-fifths of the scraper’s 
length. Nudging his gear stick to neu- 
tral, he signaled me to watch him run 
through an upshift. 

I guessed what was coming. When 
we got back to the borrow pit, he didn’t 
| turn into it. Instead, he pulled onto a 
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Biggest Earth Movers Tote 75 Tons 
stretch of haul road, stopped, and 
climbed off the seat. “You take her,” 
he said, and dropped to the ground. 

Behind the driver’s wheel. Not since 
my granddad told me I could run his 
spanking-new Holt Caterpillar, back in 
1922, have I approached a set of con- 
trols with such awe. I slipped into the 
bucket seat, cushioned with adjustable 
rubber torsion springs and a shock ab- 
sorber. Underfoot were only two pedals 
—a service brake and a throttle. Beside 
my right knee a trim little lever pro- 
jected from a box. You shoved it for- 
ward for reverse, or pulled it straight 
back for three progressive manual up- 
shifts. On the dash, a tachometerlike in- 
dicator gave the cues. 

I eased the lever into Number 1 notch, 
tromped on the accelerator, and took 
off. There were three distinct upsurges 
before the indicator needle climbed into 
the striped green area that told me I 
could advance the stick another notch. 
The same thing happened in second and 
third. 

A combination of manual and auto- 
matic, this Caterpillar transmission ac- 
tually takes you through nine forward 
speeds, First in each hand-shifted range 
is a flexible torque-divider drive. Then, 
as the engine revs up, you go succes- 
sively into direct drive and overdrive. 
Company engineers admit that a sharp 
operator can do as well with a six-speed 
direct-drive transmission—for an hour or 
two. But in a work day, fatigue takes 
a toll of human reflexes. That’s where 
the power shift pays off. 

When I kicked down through the 
manual ranges at the end of the haul 
road, the 641 bucked in mild protest. 
Next time, punch the throttle, I told my- 
self. The brake action was surprisingly 
smooth, and cranking for the turn took 
no more effort than getting my 1952 De- 
Soto around the village square. Accumu- 
lating confidence, I poured it on, going 
back. Bringing the monster to a sedate 
stop at the pit, I was about to drop to 
the ground when I discovered that even 
on a slight slope, the 641 wanted to roll 
on her own. 

“Where's the parking brake?” I shout- 
ed. Jervis pointed up at one of the 
scraper controls. I pushed the lever in- 
board until the bowl dipped gently into 
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Biggest Earth Movers Tote 75 Tons 
the dirt. You couldn’t ask for a better 
anchor. 

Dirt built to scale. Back in Peoria, I 
spent a day watching the kind of ad- 
vanced spadework that’s gone into the 
10 new scrapers. I saw hydraulic equip- 
ment flexing its muscles in a cold room 
where the mercury barely clirthed above 
the thermometer bulb. I list€ned to the 
drumming of a big diesel V-8, and fol- 
lowed the twitchings of automatic pens 
jotting down reports of the block test. 
In a soil-dynamics lab, engineers placed 
a one-tenth scale model of the 666’s bowl 
on a trolleylike carriage and ran it 
through a king-size planter box filled, 
not with earth, but a mix of fire clay, 
sand, and oil. Scientifically compacted, 
the material simulated dirt of any type, 
miniaturized to the same scale as the 
scoop. Stress gauges registered the 
amount of thrust needed for loading. 

Finally, I went out for a turn around 
the proving ground where the 666 and a 
couple of lesser scrapers were crouching 
like enormous yellow grasshoppers. 

Three Cat officials were admiring the 
beasts. “There's just one question left,” I 
said. “How do you justify two push- 
ers helping an allegedly self-propelled 
shovel through a borrow pit?” 

“That's one for the customers—not us,” 
Gardner Hatch laughed. “Any scraper 
can pick up its load without an assist. 
But I'd be willing to bet that the first 
man who ever bought one welded a push 
block behind it and gave it a shove with 
another rig—just to save 20 seconds. 
Naturally, it wouldn’t make sense to 
use two $60,000 D9s with one $110,000 
outfit like the 666. But when you're 
running a fleet of scrapers, you spread 
the pusher cost thin. Those 20 seconds 
can make the difference between breaking 
even on a job and showing a profit.” 

“There’s another angle,” Robert Mor- 
rill cut in. “You need from one to two 
times more power for fast shoveling than 
for getting over the road. So the right 
place to keep those extra horses is in 
the pit.” 

Dale Turnbull wrapped it up. “The 
fact is that the contractor is the final 
engineer. But right now we're ready to 
offer him a litter of Cats that should 
meet his maximum needs for several 
years to come.” an 
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Weird Robots to Explore the Moon 
[Continued from page 99} 
samples of the moon’s crust. These may 
be analyzed automatically by a little lab 
inside the globe—or stuffed into a small 
rocket and shot back to earth, whence 
the launching command would come. 

Besides making all observations need- 
ed to choose a favorable site for a 
manned landing, large rovers will do 
such useful jobs as installing landing 
beacons. Since these vehicles could be 
equipped to be run either by remote 
control or by a man in a driver's seat, 
they could later be used by the landing 
party itself. 

Getting power. Most of the moon-car 
designs convert the sun’s energy into 
electricity with solar cells. Some of the 
largest cars draw power from fuel cells, 
or from an atomic generator, using the 
heat of radioactive isotopes. 

Nobody expects moon cars to be race- 
abouts. Typical top speeds are the less- 
than-dizzy ones of three m.p.h. for Space- 
General's six-legger, and five m.p.h. for 
NAA’s wheeled truck. No asset, greater 
speed would only aggravate the problem 
of control from earth, which will be for- 
midable enough as it is. 

Steering any of these vehicles will be 
the eeriest kind of back-seat driving— 
across 250,000 miles of space. A TV 
camera on the lunar vehicle will show 
the earthbound operator where it’s head- 
ing, and he'll radio steering commands. 

To keep a moon vehicle from blunder- 
ing into an obstacle or over a cliff, an 
operator must act well in advance—be- 
cause of unavoidable delays in transmis- 
sion. It takes radio signals 1.3 seconds 
to travel each way, between moon and 
earth. And, to conserve power, moon 
cars’ TV cameras will doubtless be slow 
scanners—providing a picture only every 
one to three seconds. So the operator's 
TV screen will show only where a mov- 
ing vehicle was, several seconds earlier. 
To avert accidents it must move slowly 
and stop often. 

Eyes on the moon, The lunar vehicles’ 
TV cameras almost certainly will need 
to be equipped with binocular lenses for 
depth perception. Another necessary re- 
finement will be some sort of flash equip- 
ment on the vehicle to illuminate shad- 
ows. On the airless moon, there’s no 
natural scattering of light, so objects 


‘CONTINUED 


Weird Robots to Explore the Moon 
in shadow will be as dark as at night. 

Space-General engineers foresee, too, 
that their little walker might stroll be- 
hind an obstacle and lose contact with 
earth. They propose equipping it to go 
automatically into reverse if this hap- 
pens—and back up until it’s once more 
in touch with its operator. 

Right now, the moon-vehicle com- 
mand center could be set up at the 
Goldstone, Calif., desert site of Jet Pro- 
pulsion Laboratory’s deep-space com- 


munications station. But the moon is | 


visible only eight to ten hours daily, 
from any one point on earth. With the 
help of similar stations soon to be in 
operation at Johannesburg, South Afri- 
ca, and Woomera, Australia, command 
of a lunar car can be passed from one 
station to the next—around the world 
and around the clock. 

What's it like up there? Designers of 
lunar vehicles face the fact that little 
is known about conditions on the moon. 
That much is far from encouraging. 

Since the moon’s temperature ranges 
from about 235 degrees F. in full sun- 
light down to 245 below zero in dark- 
ness, some way must be found to keep 
vehicles from freezing in the lunar night. 

The moon’s “atmosphere” is a high 
vacuum—and, in a vacuum, solids tend 
to stick together. Will adhering sand or 
rock dust clog a rover’s running gear? 

And will corrosive chemicals attack it? 
Lunar rocks may be highly active chem- 
ically, warns Dr. Harold C. Urey. (Ana- 
lyzing samples will tell.) 

On the plus side, however, vehicles 
will weigh only a sixth as much as on 
earth. And, without air, there can be no 
winds or storms. 

The big “unknown” is what the moon's 
surface is like. Once, most of it was 
supposed to be jagged and forbidding. 
Now scientists think its major part is 
smooth (highest obstacles, four inches) 
and undulating (steepest slopes, 15 de- 
grees)—perhaps much like the Sahara 
Desert. Sand or dust a quarter-inch to 
four inches thick, they believe, covers a 
solid layer of unknown composition. 

That’s the present opinion—but no- 
body knows for sure. Finding out will 
be the first moon cars’ job. Then design- 
ers will know better how to build the 
others that will follow. an 
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and involved no tunnels. A nearer match 
in all but size was Virginia’s own three- 
mile Hampton Roads Bridge-Tunnel, 
opened in 1957—almost a miniature 
model of the new one. 

Three modern advances are largely 
responsible for making the dream of the 
Chesapeake Bay crossing come true, say 
its engineers: trench-type tunnels, piles 
spun to shape—and prestressed concrete, 
first used in large structures only a doz- 
en years ago. 

“Elastic” concrete. ‘The Chesapeake 
Bay project ranks as one of the biggest 
applications to date of this “concrete 
with muscles.” Wires stretched with 
jacks, and then permanently bonded to 
the concrete, transform it from an easily 
pulled-apart’ material to an elastic and 
strong one—ideal for the piles and deck 
slabs of the new trestle. Both are being 
fashioned of prestressed concrete at a 
$3,500,000 casting yard, newly built for 
the purpose on the bay’s north shore. 

On the way to the casting yard, we 
rode the state-operated ferry—the pres- 
ent leisurely way of crossing the bay. 
It’s a sail of an hour and 25 minutes. 
Drivers bettering 40 m.p.h. on the new 
sea highway will take just an hour less, 
and will be spared an average half-hour 
wait for a ferry to leave—which adds up 
to the estimated 114-hour time saving. 
Ferry fare for a car and driver is $3.83; 
the planned highway toll will be $4. 

Designed not only for people in a 
hurry, the Chesapeake Bay Bridge-Tun- 
nel will offer motorists pleasant ways to 
spend the time they've saved. Tourists 
may enjoy dining and dancing in a 
glass-walled restaurant, on the southern- 
most artificial island, commanding a 
panoramic view of the bay. And at least 
one man-made island will have facilities 
for fishing, with rockfish and flounder a 
likely catch. Consulted by the bridge- 
tunnel’s planners, Virginia’s Bureau of 
Fisheries has recommended each chan- 
nel’s north island for this purpose. 

‘That is a preview of Virginia’s great 
17-mile highway over the sea. Today its 
massive trestle, undisturbed as yet by 
traffic, provides a made-to-order roosting 
place for hundreds of plump gray sea- 
gulls—a sight that serves to emphasize its 
oceanic setting. an 
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Underwater Fence Agaiest Red Subs 
[Continued from page I 

knows how to write the a It 

would be taught like a human, with “re- 

wards” for the right answers and “pun- 


| ishments” for the wrong ones. 


Even such an eerily human machine 
as that, however, cannot cure Project 
Zs main handicap. Relying on sound 
created by the intruder is okay so long 
as you're listening for clanking diesels 
kicking up surface wakes. Atomic sub- 
marines, under water, make no waves. 
Their reactors are silent, and their tur- 
bines can be shushed with vibration- 
damping mountings. The Navy is also 
close to a thermoelectric engine, which 
would convert atomic heat directly into 
electricity—no moving parts. That would 
leave only an electric motor, which can 
be very quiet. 

Nobody gives the Russians lessons on 
vibration mountings or thermoelectricity. 
While their present subs may be noisy as 
Khrushchev, 


wave radar, If the intruder 
makes no sounds of its own, the defense 
system has to provide some. You send 
out a beam of sound waves and listen 
for the echoes—the same as radar but 
with sound waves in water instead of 
radio waves in air. This is sonar, an old 
idea invented for World War I and wide- 
ly used in WW IL. The U.S. fleet is now 
equipped with sonars that can “see” un- 
derwater objects 10 miles and more away. 
This works fine for patrolling limited 
areas—the Russian submarine exit from 
the Norwegian Sea, for instance—but it 
can’t cover thousands of miles of coast. 

The way to increase sonar range is 
to make the sonar bigger—more power 
and longer wavelength. Prof. Frederick 
V. Hunt, Harvard’s acoustical expert, 
convinced the Navy to go whole hog: 
‘Try out not just big sonars, but tremen- 
dous ones that might flood entire oceans 
with sub-detecting sound waves. Project 
Artemis is the result. (The code desig- 
nation is an inside joke—Artemis is the 
Greek goddess of the hunt.) 

The test now under way uses a sound 
generator 50 feet long. It is made up of 
a number of small units. These genera- 
tors probably work like radio loudspeak- 
ers: electromagnetic coils vibrating dia- 
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Underwater Fence Against Red Subs 
phragms. The sound put out is a pitch 
that human ears can hear. It is so power- 
ful—requiring enough electricity to light 
a city of 50,000 people—that it should 
identify pickle barrels 100 miles away. 

This monster of a loudspeaker is only 
the sound projector; it does not listen. 
‘The echoes are picked up by a separate 
set of ultrasensitive hydrophones, which 
feed the signals to a Texas Tower, called 
Argus Island, on an extinct underwater 
volcano southwest of Bermuda. Argus 
Island relays the signals to Bermuda, 
where a large and sophisticated com- 
puter calculates whether the echo came 
from a sub or a whale. 

Flip and Spar. For the test, the sound 
projector is carried on a ship—an old 
Navy tanker named Mission Capistrano 
—so that different setups can be tried. In 
a full-scale, permanent system, the huge 
noisemakers could be mounted on Texas 
Towers or, more likely, on man-made 
floating islands. The Navy is already 
building a couple of these king-size buoys 
and Spar—for “oceanographic re- 
search” (a euphemism that most often 
means antisubmarine work). If the re- 
ported range of Artemis—100 miles plus 
—is correct, a few dozen such installa- 
tions would cover both Atlantic and Pa- 
cific coasts. The hydrophone network for 
picking up echoes might involve only a 
remodeling job on Project Z. 

The Navy has not yet decided to go 
all out with Project Artemis. Many of 
the Pentagon brass are leery of any 
Maginot Line idea, since it involves a 
fantastic investment in a single system 
that might easily be outflanked. They 
worry more about the menace to our sup- 
ply routes from the Russian’s present 
sub fleet—obsolescent but powerful. 

Other sub-spotting techniques are be- 
ing pushed hard. Some scientists still 
hope to find a “window” in sea water 
that will let radar waves through. Infra- 
red is promising—a submarine propeller, 
even when way down, stirs up the water 
so much that the sea surface above 
warms up. The temperature change is 
very small (less than .2 degree F.), but 
airplane-mounted detectors can spot it. 

Yet all this effort is dyed gray with 
pessimism. Ask any antisubmarine re- 
searcher how it goes and you get a stock 
answer: “I'd bet on the submarine.” 1 i 
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Engineering Behind thi 
(Continued from page 116) 
carburetor. Quick couplings make it easy 
to shift on the run from empty to full 

tank. 

Fixed-jet carburetors now bypass an 
always touchy adjustment. Automatic 
chokes seem to have brains of their own. 
Some open partially the instant the 
engine catches, but rechoke if it stalls. 
Or, if you over-ride the automatic by 
closing the manual choke and forget to 
open it once the engine starts, the auto- 
matic remembers for you. Most engines 
have throttle and spark synchronized to 
provide correct spark advance at any 
3] 


How much oil? Scott alone specifies 
1 part oil to 40 of gas; others recommend 
a 1:24 mix. Scott’s tests with a 1:100 
mix of oil having a polysulfide additive 
make McCulloch engineers wonder 
whether this, rather than the oil, doesn’t 
lubricate the engine, Dr. Millar sees a 
possibility of lubricating pills in gas- 
soluble envelopes. Drop one in the tank 
for each gallon of fuel, and your out- 
board would be lubricated by the result- 
ing “slippery gasoline.” 

Meanwhile, Scott offers an optional 
lube system for 1962. A metering pump 
linked to the throttle injects oil from a 
separate tank into the gas line. Other 
makes have similar rigs ready. 

Killing off the noise. Quieting the out- 
board began when somebody dropped a 
hose from the exhaust into the water. 
One answer to the resulting back pressure 
on starting is a bypass. Empty at first, 
it lets some exhaust directly into the 
air. Once the engine starts and cooling 
water circulates, it fills the bypass to 
route all the exhaust underwater. 

Chambering and “tuning” of the pas- 
sageways now make some of the racket 
battle itself and so cancel out. Back 
pressure is cut by exhausting into prop 
suction—and prop efficiency improves, too. 

Some of the noise is directly airborne, 
some amplified by the vibration of “talk- 
ing surfaces” such as the transom. Cloak- 
and-dagger operations during World War 
II gave Bob Carney, an Outboard Ma- 
rine engineer, the job of hushing out- 
boards for secret landings. 

Taking a cue from Hollywood sound 
stages, he built a hood like that used to 
muffie camera noises. Lined with fibrous 
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Engineering Behind the 62 Outboards 
material, such hoods kept enemy sentries 
from hearing boat motors. Similar ones, 
on some engines sealed to an underpan 
with rubber gaskets, now bottle up 
engine and air-intake noise. 
Hull-transmitted vibration noise was 
tackled by floating the engine and lower 
unit on the transom bracket in nylon 
or rubber mounts. Now you can talk 
in an outboard-powered boat without 
yelling—hull surfaces no longer talk back. 
Engines start in neutral nowadays— 


| you no longer take off like a scared water 


bug the moment they catch. The drive- 
shaft gear turns two free ones on the 
prop shaft in opposite directions. A slid- 
ing dog clutch, keyed to the prop shaft, 
turns only when moved to engage one 
gear or the other. 

Shifts, shear pins, and shocks. At Out- 


| board Marine’s training school in Mil- 


waukee, I saw a cutaway of the new 
electric shift on 40- and 75-hp. Johnson 
and Evinrude outboards. It has an ele- 
gantly ingenious torsion clutch for each 
driven gear—a helical spring keyed to 
the gear and turning with it on a hub 
splined to the prop shaft. When a sta- 
tionary ring-shaped magnet is energized, 
it wraps the spring around the hub, 
solidly transmitting torque. The action 
is so quick I couldn't see it happen. 

Hitting submerged solids used to mean 
a snapped shear pin at least, sometimes 
a broken shaft instead. Mercury intro- 
duced a safety clutch in 1946 that proved 
such a good idea it’s now pretty general. 
A neoprene sleeve is squeezed between 
the shaft and prop hub. If the propeller 
hits anything hard enough to stop it, 
the smooth shaft twist-slips inside the 
rubber. The shear, or inside twist of the 
sleeve, takes up some starting shock, too. 

The tilt is tamed; shift into reverse 
and it’s locked out so that you can’t 
dump the motor into the boat by hard 
backing. Shock absorbers soak up the 
bump when a motor slams down after rid- 
ing over an obstacle. Some outboards 
even have a mercury switch that cuts the 
ignition to keep the prop from screaming 
while it bites thin air. 

All in all, when you look over the 
new crop of what used to be called putt- 
putts, you'll find that you can toss out 
the salty vocabulary along with the old 
starting rope. an 
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Smalil-Boat Pirates Are Lith the Prow! 
[Continued from page 119] 

cruiser, but abandoned it when the motor 

stopped. They’d failed to notice a closed 

valve under the deck. Even if they'd 

found this valve, they probably would 

have missed another neatly concealed in 


| a dark recess. 


* Hidden short-out switches can be 
| tucked away inside the casing of an out- 
| board that has no external wiring. 
(Some owners also install dummy spark 
plugs, nipping off the side electrodes.) 

© Strong motor locks and chains are 
a must. Avoid using soft garden-swing 
chain; anchor your motor to your boat 
with hardened quarter-inch chain—the 
kind sold for bikes and cased in plastic. 
Padlock it to a strong hasp, not screwed 
on but bolted clear through the transom. 
Trim the bolt off 1/10 inch behind the 
nut and rivet it over with a ball-peen 
hammer. This combination will defeat 
almost any thief. 

* Paint a mark in fluorescent paint 


| somewhere on hull, deck, or cabin top, 


A stolen boat is hard to spot from search 
craft or planes, says the Coast Guard. 
An identifying color or design helps. 

© Carve or burn your initials into the 
boat in two unlikely piaces—so you can 
prove ownership if necessary. And know 
identifying details. One man got his 
boat back because he remembered a 
knothole under the stern seat. 

« Leave your name and phone num- 
ber in the boat to help the Coast Guard 
or police if they find it abandoned (as 
often happens). 

© If there is no police patrol in your 
| harbor, organize a volunteer patrol. 

« Know your motor number. If your 
motor is stolen, notify not only the po- 
lice but the manufacturer at once. 

To help other owners: If a stranger 
offers you a motor with a missing serial 
plate, notify the police. Also inspect the 
soft metal welch plug. This plug, im- 
bedded in head or block of many motors, 
also has the serial number. Any tam- 
pering shows up immediately. 

Finally, if you install protective gim- 
micks, don’t forget them—when you start 
a trip. One Chicago owner, robbed four 
times, recently did. He climbed into his 
boat, heard a loud click, felt an agoniz- 
ing pain. He'd stepped into an animal 
trap he’d put there to foil thieves. HM 
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The Big joom in Sailboarding 
(Continued from page 142} 
besides speed, is an almost complete lack 
of maintenance. The fiber-glass models 
require no painting, scraping, calking, 
or other seasonal care. They're also so 
tough and forgiving that beginners have 
slammed them into docks and right up 
onto dry beaches without a scratch. 
Plywood hulls are perfectly good, but 
will require somewhat more tenderness. 
Solid molded-foam sailboards— not to be 
confused with the hollow  fiber-glass 
ones—have had an up-and-down record. 
Some early models were covered with 
speed-killing “warts” caused by vents in 
the molds. Others were soft enough to 
dent with an elbow, or succumbed sadly 
to the dissolving effects of gasoline from 
nearby motorboats. Bear this in mind 
to avoid getting one of these early lem- 
ons if you consider buying a secondhand 
sailboard. Most new hulls today are 


| either plywood or fiber-glass. 


Nylon sails are worth the slight extra 
expense over cotton because they end 
the problem of rot and mildew. They’re 
also lighter and shed water quickly 
when you want to make a fast recovery 
from an unplanned spill. 

Be sure of your payload. The number 
of persons that a sailboard will safely 
carry is fairly critical and depends on 
size and design. You should be sure to 
get one that will lug the load you plan 
to put on it. Generally, the shorter sail- 
boards in the $200-or-under class will 
take a total crew load of about 300 
pounds—good for two slim adults or one 
husky and a small fry. They have the ad- 
vantage of being light, easy to launch, 
and easy to right if a youngster goes 
over alone. For a pair of hefty grownups, 
pick a 400- to 500-pound-capacity hull, 
usually in the $375 to $475 range. 

While most sailboards are sharp- 
pointed, you'll find a few blunt-nosed 
ones reminiscent of the old inland racing 
scows. They're fast, although they may 
not look it. One of these is the Snark, 
made by Alcourt’s closest competitor, 
Royalty Sports of Utica, N. Y. Rudders 
and daggerboards may be of either ma- 
hogany or fiber-glass. Both are smooth, 
fast, and practically unbreakable. Fiber- 
glass, however, has one unfortunate fault 
—it will sink if you drop it overboard; 
mahogany won't. an 
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Wood Bargains from Country Sawmills 
{Continued from page 1: 

One summer for soft woods, two sum- 

mers for hardwoods. (Winter-drying is 

slight.) You can cut seasoning time by 

stacking the green lumber in a hot, venti- 

lated attic. 

Rough-sawn or dressed? Sawmill lum- 
ber dressed on two sides generally sells 
for about two cents more per board foot 
than rough-sawn material, though the 
rough-sawn texture leads for vertical 
siding that will be stained. Save by us- 
ing rough lumber for rough jobs like 
shoring and cement-form work. 

If you need dressed lumber in quan- 
tity but you buy from a mill not 
equipped for the work, you can have 
the dressing done elsewhere or do it 
yourself with a rented floor sander. You 
still have a bargain. 

If any boards are cupped, lay them 
convex side up in the sun to flatten—an 
hour or two may do it. Then set all 
stock on a level floor, edge to edge, and 
proceed with the same method and abra- 
sive grades as in floor sanding. You can 
do about 100 square feet an hour. The 
advantage of dressing with a floor sand- 
er: For wall paneling, doors, and table 


| tops, you can smooth material much too 


wide for a conventional planer. Advan- 
tage of the planer: close control of lum- 
ber thickness, as for precision cabinet- 
work. 

About seasoning. Wood strength in- 
creases with seasoning. When moisture 
content drops to an air-dried normal of 
12 percent endwise, compressive strength 
is double that of green wood; at a kiln- 
dried 5 percent, it’s almost triple. But 
seasoning also cuts flexibility and shock 
resistance sharply; a seasoned telephone 
pole snaps off when an automobile hits 
it; a green tree of equal diameter de- 
molishes the auto. 

Shrinkage that accompanies seasoning 
is greater in hardwoods than softwoods, 
about three times more in true hickory 
than white cedar, and always greater 
across the grain than lengthwise. 

Nails hold as well in green wood as 
in seasoned wood, though the holding 


| power of some species drops when it 


seasons with the nail in it. Use spiral- 
grooved, barbed, or screw nails to retain 
full holding power from green to air- 
dried in any wood. an 
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Hunters... shooters... gun collectors— 


Outdoor Life’s COMPLETE BOOK OF RIFLES AND SHOTGUNS 


by Jack O’Connor 


seven before has such a massive amount of fascinating 
Nifitformation been brought 1G yeas ou lod incoxresy sore 
200K OF 1uvLEs anD suoreunsl Its a 476-page, encyclopedic 
olume by Jack O'Connor that covers the subject of fies and 
totais fom every posible ale. You get deta data on 
every important gun From the days ofthe fist hand-held can- 
fon up to today’s popular modelt 
‘A Volume You'll Refer to Always! 

COMPLETE BOOK OF RIFLES AXD siioTGUN is the book of a 
Ietime for every sportsman and gun lover . a haxurious 
showpiece for your brary or den! Its mountain of information 
fenced ty” 300 blak photographs, drawings ad die 
rams, including e unique and exclusive series of gun mecha- 
nism drawings by famous technical artist Ray Pioch. 

Cleary and conciey, the Contrasts noor oF nisas ano 
suorouns gives you detailed dats on every single part of mod- 
tre Tiles thd shotguns. You lara how all the weio 
tho advantages and disadvantages of each what you should 
know about barrels, stocks, ion sights, scopes, chokes, cat- 
tridges, powders, primers, shot sizes, patterns 

Priceless Tips to Help Your Marksmanship! 

You see how a master gunner picks a rife of shotgun forall 
game ranging froma 22"for varmints to plant double ejector 
Files for lephant. There's even a valuable special section to 
help you choose your deer rile. You get know-how for better 
Irumting~olid savvy on trajectory, wind allowance, shot place: 
ment, 


all the actions work, 


ts, 
aration par’ lfetine of hunting 
continent, for every type of game. All written in 
salty, down-to-earth style, 

ari 

cover to cover! 


son every 
it makes COMPLETE BOOK OF 
iS AND SHOTCUNS a delight to browse in or read from 


EXTRA VALUE! 
£,A self-nstruction How-To-Shoot Course complete in seven 
lessons, with every step to expert marksmanship described 
fand illustrated. Just the right start for beginners or as a 
brush-up course for seasoned shooters 
‘© The most complete Shooter’s Glossary ever published! 

Here indeed is the most fabulous and fascinating book a 
a like you, can own-a luutiou, practical accessory 


eer terol fs Ck Cg a are 
quickly! For a 10-day free trial offer of this giant volume, fill 
‘out and mail the coupon on this page today. 
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Nearly 500 pages bursting 


with latest gun savvy! 
Over 300 photos and 
how-they-work drawings! 
Gorgeously printed, bound 
and jacketed! 
Most complete “Shooter's 
Glossary” ever published! 


4 


Fully indexed tor quick reference! 
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NEW YORK AZ, MY | 


POPULAR SCIENCE, 355 Lexincron ave 


Please rush my giant, 476-page, handsomely bound copy of the | 
COMPLETE BOOK OF RIFLES AND SHOTGUNS. If not de- | 
lighted, 1 may return the book to you within two weeks. Otherwise, 


I will pay the low price of only $6.50 (plus postage).# PS-362' 


ACT NOW! Mail this free trial, no-risk coupon right away! | 


Cay. Zone, 


SAVE! © Check here if you include cash with this order and wort | 
sadly pay postage charges. ' 
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Fixing LAaityh Dead ests 
(Continued from page 1 


and whew—the connection a up. 
Looking closely with a flashlight, I 
saw corrosion down inside the pin hole. 
I cleaned the socket well with solvent 
and a needle, put in a new tube, and kept 
my fingers crossed for the next 10 min- 
utes while the set operated. No more 
trouble. I said, “Okay, Pete, there's your 
problem child, Lively as ever.” 
Grinning, Pete said, “I knew what was 
wrong all the time. In fact, I told Mom.” 
I gave him my dirtiest look. 
“No kidding, Art. I couldn’t let Mom 
know I couldn't fix it—so I told her I 


was bringing it in for a good cleaning.” 
| 


The Case of Some Light 


DID a double-take when a monstrous 
console TV came floating toward my 
shop window. A tiny Italian car was 


| backing up to the door with the TV 


strapped to the rear bumper. 

When I went out to help bring it in, 
the customer said knowingly, “It’s noth- 
ing simple like a tube. I’ve tested them.” 

“Let's have a look, anyway,” I said. 

I turned on the set. No sound, no pix. 
I looked inside. Four tubes were lit and 
the rest were dead. It was a series string. 
How could only four tubes be lit? Look- 
ing closely, I saw these were overly 
bright. I switched the set off quickly to 
avoid burning them out. 

‘The tube-location guide pasted inside 
the cabinet showed me that the heater 
path started at a series-dropping resistor, 
then went to a 12DQ6, to a 12AX4, a 
10DE7, and from there to a 5U8, These 
were the four lighted tubes. This meant 
that the heater voltage path was some- 
how shorting out to the other side of the 
line at the 5U8. The full line voltage was 
applied across the four tubes and the 
resistor. 

I put the 5U8 in the tube tester. It 
showed a short between heater and cath- 
ode inside the tube. Since the cathode of 
the tube was grounded in this circuit, 
the heater voltage was being shunted to 
ground through the tube. I put in a new 
5U8 and the trouble was fixed. 

“I didn’t see any point in testing the 
lighted tubes,” the customer said un- 
happily. “Testing only the dead ones 
sure seemed logical to me.” a 
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jentie ae one New 


‘Depts KP-87, Hartiord 1,” Conn, 


LIOHTWEIOHT compact four horse: 
fer outboard motor” $00.05. 


Serariaertme er 


‘S00. Surplus, Bo 
Us. 


ee ‘ow ip 


TES Government surplus. Hexagon 
Ls PHTamidal Cont suo, Our rice $3820. 
ad Bala a eg het 


Bu Washington 
JEEPS — Televisions —Guns— 


pewrivers 
a 


‘0! New York, 


US & Canadian government surplus 
‘and postal auctions give the careful buyer | 
igh’ quality af low prices. Worthwnule ine 
structions $1.23. "Information, Box 996, 
Minneapolis. Aiinnescta. 

JEEPS: Airplanes: Boats, Cameras 
ins: Binodulars:  Walkie-Talkies. Mise 
Incividuals Can Now Buy ‘Direct From 
Government Complete Details $1.00. Sur- 

ius. Box 425¢PS), Nanuet. N. ¥. 


12 BODY-BUILDING COURSES 
JW JITSU & ATHLETIC 
EQUIPMENT 
PUTED prepa arm, chest heateeg! | 


Haseereace gi Ponaad. Box @oi-c. 1100 
Mattel ‘Wiimington #9. Delaware 


San’ Diogo 13. California. 

SATELLITE Telescopes. Go wor 
apalble inntrument with, Gripod. Gly 
$105" Complete! end Yor free ‘cutaoe of 
Stier Gargaine. Alvin Magie, St. John St. 
EXC! MontiectioN. 


“a artiord Ts Conn, 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 
FREE ‘Wholesale Catalog. Bonds, 
guinners. Luge ‘parts, Sioker molds. Ji 
Reels." Finnyroorts, (PE), ‘Toledo 14, Ohio. 
18§, PAGE, catalog—e_ real “Dream 
Book” for Gshermen' it's free! Neteralt 

Company, Dept. A=3, Toledo 13, Obi0. 

FISHERMEN? Catch limit fast, Details 
frees Harold Morgan 255° W. ‘Marquette 
Ha, Chicaso 21, 

RIFLES, Modern aaiary Surplas $95 
New Revolvers $0.95. Bargain Catalog” 250. 
Armsco, Box A; Salita Wosa, Calif 

‘MOLDS for Fisherman's Sinkers, Jig 
Saulds. Casting and Spinning Lures. Free 
Catalocue. Sweet's Molds. ‘Tonawatida 3. 
New York. 

‘5000 GUNS, Swords, War Felice. Cat 

Jog S0c. Smith Museum, Runnemede, W. 
ca ESHING Red Holoer, Bewusiful 10° 
S93 Aluiinum tn shape ot dah ingctiped. 


Have Swill Fish. Holds & 
$h25-Pree catalog. Woodbury’, 1287 Hop: 
Eins ‘Pervace NE Allenta 5, Ga. 
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red, vinsl. 


sizes Taeto oe int ‘weteht ‘sna “rast: | Forest. vttee. miles “fram aint 
boot, aurea tee engraved with pour | River. $483." 810 ont, Write Victor 
does name and your phote number $238 ate 3. Del 
Eres geese, P.O. Box Ta0l, 
Portland, Orege 

MITCHELL, Spinning owls, 300 ype 
imbonicd “4.00; Spin tasking Recle—s3%5 | $10. monthly-"A fabulous ‘new empire Is 
for resale, Plastic Lure Bodies complete, | how opening up in asin America's 


ree! circlar. Quaker City Mie. 9314-34 
Ni Lawrenct 


ereage, Get, 
mithout obligation. Write 

GUN Replicas $3.05 Prepaid. Exact Cop- 3, 4211 Ninth Se. NW, 
Jes Used ih movies, TV. Boltd Aluminum. px 


‘Army 45. Colt 44, Police Snub Nose, Luger: 
frie Company, ‘Box 2146, Whittier, Call- 


Sa, Soa 


Gonst"torGoase 
Surout Realty. 351-28 
muAve. So, New York 10. NY. 


World's. Largest: 


; | "BRITISH Book 


23__BOOKS & MAGAZINES 
See eg 
me ee eed oe 


Liberal League, Tne., ‘Thomas 
Mer, Box 8, 322, Sth Bt. 


ATHEIST Bogs, Catalogue fee. rath 
‘Seeker Co.. 38 Park How. N i 
fee hey ce 


Bareal 
Gutslorue ree. "Transanbooks, Wantagh, 
| New vere = 


+ BQORUNTERS. Ai Subem Send 
wheter daney Book Serve igi” Haan” 


‘Westbury, New ‘York. 
TRATIONAL Geographic Mapasnas- Ray 
Take~i000. Periodical ‘Service, Box 


sssue 


‘Wiimingtan,, Delaware. 


{PLORIDA—Die Beautifully — Wooded 
‘Tracts on prominent Highway.” Extracwide 
Hichway”(fontage: amous Pleasure Ree 
Sort Area 2 miles north of Patame Ci 
Douglas Wood, ‘Fountain, 
‘AD8S005'@-05 
20 TREES, SHRUBS, 
aa ROOTS, HERBS 
GINSENG bringine $14 Have | 
see inchs Cafietetl RAT htorae® 
fon"? olla, ‘Violas lows. 
22 PROFITABLE OCCUPATIONS 


apes 
a, apa deae 


camp 
eda Campin 
lant’ catalomue 
ERInDISE, baiidbooh 
Morsan’ tents, 10riso S0ch Ave 
Island city 1. ‘New York. 


‘ress, GATE ‘Accidents, Earn, $750.10 


(6001 Willerest, Dallas 6. ‘Texas. 


"FREE Book "00 Odd. Successful Bunl= 
EARN. #10:000 ee ats 


early raising Angora 
Rabbit Wool for us. tivormatlon, 256 coin. 


ation, 23¢ 


Florida: | 


MAGAZINES. Je- Retail 
| tote toe. Beckdates, 1177 Hast Lombard, 
| Baltimore 2. Maryland, 


‘BOOKHUNTERS! Scarce, Miscellaneous 

| Book Supplied attanste Book Service, 10 
|e  NYPNOTS 

Selt-Rypnoais, Bleep- 

| tearnine arnine Guctoe! fesgraa, Paper, eet, 

| Sores, Eegheent Sra al: 

mew Mexico 

| VHYPSOTIZE Sell Others while asleeo 

| Eras, tenes "Gatatog frees Reaearch Asso- 

lation. ox ‘art: Olvmpln, Washington 


2 ier 


Jesnly, oF fefund| Thousaihds oa 


ee 
Pgh, sage SaatilsinOae 
Hypnomasier, "Box bJ00-68, 


ster 
atiake 
| aNoring eng. cae 
| eee ae, Hep ame 
sata 

ar eS 


Tarn 


American Angora Company, Malta 1, ure—Make Big Mone 
ierute arn es sratMSacit, BRE 
18 EARTHWORMS, CRICKETS, Bar iey raising fishworms for us 
Thos wit SHES SEPT Ha 
EEE agers ae po ee 
ee ih aay 


‘Warris' 3000—$5.08," $000--88.96, 10,000— 
8, Postpald. Carter Farm-i2, Plains 


ee Money raising fishworms for us! | 


Exciting details tree! Oakhaven=i3t, Cedat | 
ih. Texas | 
ih, , MONTHLY Posibie,. runing 

Rabtwormscairican Giants’ Bad allorder business, Simole, eo 

rc; explains Eaging feeding pack= aoe ras wate sal 

nine ial esding. pack Order. ox stS-F, New Orleans 1, Loul- 

FaimeV, Willow Springs, Missourl ere = 

19 FARMS, OTHER prey, iaawire: Boston DE Cedar 

REAL ESTATE = 


MAKE Money Writing (Short Para- 
GRORIDA Compaltor deep tn | graph" toformation Free: Barret, Dept 
pet Sele Nationa roves abun: | EAp. Aer Nov clarke Chicane at 


SENPNOTISM | Explained 
ogk1se. Bookmaste iransn, Balt 
Tf. Utah. 


| RYPNOTISM, | World's i eatalon 
Pt 


HYPNOTIZE Successfully! 
~tnataal ‘a 
Ext 


HYPNOTIZE Others ‘unnoticed, auietty, 


0 ores cinetn 


HYPNOTISM. SelfMypnosis. Guaranteed 
ome’ study, ‘Sourges.” Diploma awarded: 
Eyes, particulars, Schoot Hypnolory. 
‘Meadow 1, New York. 


any, egkructions, 


: ay 
fe irae eGR | | meconium 
Fi a a a 
Eee, Neate eae eet 
GARADIAN ‘Vacation Lends: Pull price | 7-82. 333 North Michigan. a 


008 40 eres) 10 month, Bultable col” | TEARN Auto Gelling. Free Details 
fase sites, Twunithe, shine, investment. | waaer Box 130. Scareorough, Outarlo, Ca: 
hurt,” Dowisvlew. "Ostara, ——— 


‘SHARPEN—Scinsors, pinkers, 
Joospenaive, genetic” machines 


ogee 


GOLD Pan, 14°. With Booklet “Where 


‘And How ‘To, Pai"—$2.00, ‘Neale Supply 
‘canada 


monthy jents, guaranteed ciocee eeearabe arabes 
ite Write today” for free atktoen age cs 
book fall information. ‘Pax resseles Doughty in 
Bele *Bervice, Ream -4li-ii. 1173 Bay aitehen Halt proai sell Free 
‘treet, ‘Toronto 6,'Canada. Fppibe, Stepben. 608 15th, ‘Minneapolis 7. 

FLORIDA'S Greatest homesite value. 

fh acre site, $305, FREE Soccestol. 
Hows, 0 thonthiy® Fret Pe phots, Penite | known Businewes"™ Work Tpomet im 
Beot” 10-0, "Rainbow. Box outh-5sW. Brookiya 4. New Ye 

Flora, "tabevoetZ 


‘e:ARCHIONEERING Resident ang Heme 
‘Diploma eranted. A 


oats’ ohn Calvert: Plant (tye Borids: | Schoo.’ Pe Smulhs Aree 


eas  ritoor 
ate MMexisley “Pub ‘Bebluher 
3030, 
fornia. 
‘PHYENOTISM Live Known Method. 
pe Asaalin, 1035 8, 


24a 


JOKES, GAMES, 
NOVELTIES, ETC. 

NOVELTIES, Joxes, triexs, formar: 

eee hie eee 


42, PAGES profesional comedy phe 
gaitiog. Si orden Books, Hewlett, Rew 
CBE fig Je of the party, with, comical 
Free cateiog, RL. Wikei, a2 Nath "A 

Bt. Fampar Fis, 
21 
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Turntable 

‘Game, Prevents 5 
1.96 Postpaid. Agents Wanted. 
les, 4000 6-Av.. Brooklyn 32..N. ¥. 


"BARRELS of fun for children of all 
ages! Bobo,"'a most Ubusial toy dog, that 
Sette Sein. 

jerman Import. Oa $50 oe aid 
Baum, 1isbo" Hiway 60: Et Cajon, 
25 MAGIC TRICKS, 
___ PUZZLES, ETC. 
G00 TRICKS, New 1963 Eaition, 


"WORLD'S finest professional magic 
okey toveluicns Gian Wserated cata 
= Beata 18 aa 


‘BOOK ks—15e. Bookmaster, 
pox Pirace, anit Lake City 11, Utah. 


‘Prancisco 


PREE Coin = ia OR ‘Syape, Coa Tak oe 
(refundable), “Economy 
Massachuselis. 


HOUSE of 1000, Mysteries World fi 

mous! Professional Magic! Pocket Tricks| 

Fekete Novelties” xo big catalogs com: 
bined” nto one Giant, Ballon! 

Biustratlons? ftustetiefunded with 

Aige 100, purchase) Viex'Lawston, Dept 
PS83c°62, ‘Trumbull, Cont. 


lustrated ¢ 
tagle, Box 234 


a 
Seiotiva 


26 COINS & CURRENCY 


1878 CARSON City Dollar Uncirculated 
$5.00 Gola, Gataforue “Soc. stuits Bait 
Ea car te, eae 

IPFERENT Lincalne in Whitmans 
g° ‘Poudeletie, 10011 Arce” Tampa ti, 


Se A BE Ca NR, Be 

‘Staten ‘alend Te. New York. 

fo, RAGE, lusrated Untied ‘Sint apd 
ol fst toe. Stony, 260 W. 


iH 
information, es 
sie Seem as hpe tee 


D, 55-8. 

BSD. 
‘3-8, 39-5-D, 
iS “tote Gey 


$050, Berry. Bax 308, Westminster, Callt 


‘cor Latest Brice List 


COINS for Collecto 
oe. R&eM Coins, Delanco, New Jersey. 
ae se 


Ar TORRE Bare See 


pSTAMP Jopaie including Zabu, Rooka 
burra, Koilabest, Kaneuteo, utes 


vas 
He Approvals. Grown ‘Stamp Company, 
Empire 


“103 DIVERSIFIED British Empire 
Pat oe, ADproves, Niagara Stace, 
ISTINCT, British Colonial Same 
oh 'appravais ‘instars St Caceres 
ratives 1899 
Box 10, 


a 


“Anniversary 


i ae gare 
‘rated by’ Russia. % 
Ee peak Eillatelicns Pa” New 


oy DIPPERENT 
yp 190 U.S.A 


9 DIFFERENT Stamps, 25c with ap- 
EITM, Sith. Sabu Brooks, Gouleye sta 


iit eee 
eens a 
ais Miele, AGA Harvard Mou 


P CPERNE Angra, Tauange eae 

‘Stamps, Orange, California. 
‘Collecting Outit, icTudey pi 

i ‘Bcudey pack 


et. Worlgwide stam 
Fy “mfitimeter a 


ar rine -Bell INDIAN Pronles Five For $1.00. Gsidar, ae 
tds Wortnycin Cerporation (Kso0-C), | got0 South Aaland. Chicago Se: foos: | Beri Ate gi approvals uirral 
Breton a, Massa - 
SEND 63.00 For 7 Indian Cents, And 7| ~FHEET Giant Bargain, Catalon 

2 DIPPERENT coin Trap 3 forge iis ferent Price List | edition ustine. Wousat ening" 
Pe ee i Gt bare 

; > saistateas “a 

~<a | “ai piterent ting Gey Wit, Lint | ES hams, ascenae 

tg ENS RERT. S | eS RMCCRAN RO AR Rea, Ba ee 
Ee Pins Pena 

BrTRODUOTORS: Pres , Ou 28 STAMP COLLECTING 5 ail diferent, abso 
pine, vorelan con coi ee ay Yroes font to titvoduee our inonger 


oln. colh and medal-c 
cal 


fe, handling) 


fore, Club, ‘Box thoi Rockaway 04, New 
York: 


BARGAIN List! 0,8. Goins, Accessories. 
stamp plese. Hugh's, Hickory. N.C. 


FANTASTIC Coin Bargains. Selling Est 


pa a 


Pen 
UNCIRCULATED $20.00, Gold 451.50, 


two. different” types “$107-50.tue1. toed 
Etbor"Beta enc i 0, itare ieal-ce Del 
fae uncirculated 


F000 $50.00 Gold, 1908-0 Silver Dollars, 
fndian’ cenis. Bebee’s, 4314 North 30th, 
‘Omatia 11, Nebraska. 


LINCOLNS for sale S00 each: 1021-5, 
1083-8. 1924-5, 193-D, 19a. '$1 50 each 
1o0-8, 1915-8, "1 gie-8. "1935-D. 


223. 3 
Hohn Gardner, ‘Box 466, colorads Springs, 
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“PRE! North America Plus #7 Forelan 
Fink Stamps. Big valuable collection of 
all-astferent. 


ening stamps irom Gree« 


“oth Genta: a 
cit “also ‘complete set: Colonial & 


i Prova 
ain catalog Apogorals. Send i: 


for mulling 
Rew Hampah 


$5.00 United States Stampa, 
others 19c with United States up: 
'Bos" 1109, Brookiyi 30. 


“AMUDES ct (4)—Unusual Approvals Toe 
‘Atlas, Plainfield, Racine. Wisconsin. 


‘cent Saray: Company, OBO. 
ookiva. Ne Ye 


i Ae 


UA te oY REO: 
{Hvod,” Winston-saleme c 


STAMPS Frc, U5, “xe 
‘Stamps, 5000 Milam, St. Lous 


STAMPS who wants stamps? Packets 
nly. Price ist "soc. H. Munger, Box 05, 
Sidney. Bc. 


‘Woavenue 1, Brook 


chm, ALL. Dilferent: “only pennieg a 
jay using. oar systematic’ payment” plan 
Details Pree. 53 Misa Cherryaale, 
Ban Jove 25. Ct 


US STAMPS. Giant Discount Catalog 
it, Remax, STV" Malden Enne, 
Rv. u 


it is. offer open ta Adults oat. 
a Go. Eittieton C2, New 


SURPRISE Collection. Exotic mint Bri 
tn ‘Sie dea feelwidh appro- 


as. Vii 
Plan aa 
Esa. "Pa vrPlag att enuty “from Hon 
ted Nations Mexican San! 
Blas Bitar Birange Gorilla issue, Duke of Wi 
‘Morocco, Macio 


‘SPECIAL collection’ 1 different Den 
mark (Catalog $280), 10c. with unigue, 
Worldwide approvais. ‘sc up. "Stamp Stu: 
Slo, Bow 1718, New York 30: NY. 


UNITED States-Foreien Price, List. 
Dole, P.O. Box lites, Wansas 
Missouri ae 


With Approvals: Deival’ Box 148: Balmgrae 
‘ew Jersey = iv 


| ENORMC ai 
‘Americans Commesoraitves i 
rovais, surprise packet, 0c hand 


ian, Box 3 
son Hewghis 72,8! SO FS 


500 MIXED U.S. various iemues 50 
Mosier, Pairmoutl Cinintatl 14h 


Sea cMocees, Wren, acta, Bomere, wie | cae ee a Borge ais 
sama y Stamps, “Apopka 10, Plorida. | stamps. Box 118, Brockiya 38. 8. 
DIFFERENT, 0.8. stamps fc. to DIPFERENT US (30 Cammemora= 

ovals facluded Sheliea, ox 907-8: Mew | tives) 5c. No approvals. “Beldenbere, 
ork We ‘opleton, Wis 

FANTASTIC. Fish Triangles) Vehuable 
«open Prankin"on Cauat Soret! ¥ 
bfsolored = Volcano wrangle! © Level 


Qismplce srlanaielt, Pius 

rua Beast. lasue 

pe ara ‘Roseland 
‘ainlean 


and others Te 
Stampe Borine 


colored Flag 
sapel!. Approvads Se F Bua Bor 
Bai Hicksville, New York. = 


pe Coffee Stamps 
first American 
Greenland, Idol 


me Sees 


"TRIANGLES, ‘Others. 85 Dit- 

ferent Free! Colorful, Low-Priced Ap- 

ovals. L Baird, PS-3, Box 8128, Port= 
fund Oregon, 


‘YREE—36 Dinsimilar, Porelen postales 
Bi sporovaik. Leary, 2a" Court, abbur, 


Buferent. fies Ans 
'G Stamp Service, 114 West 


eourney, ows. 


pa between 1001 and 
famps, $1 Chestaut, 


4 100,08D U8. Sage 
pase gop. Rosaeh 8 


Approvals] 
sh Rloster, 414—S2nd Ce 


ae oe 
ht oct e ee Ma 
ae ee 


ovale 
pha 49, 


1000 DIPPERENT 1,00 with 
Goldens, 6721 Eastwood, Philadel 


KOREAN Set_ Pree 


With, Appreyals 
Write W-B Stamps, Wilkes-Barte, 
es, 


lore Bieto | _ FREE Monaco. Nuc 
Si Caufornia Ranch, o02 Addison, Chicago 1 
TREE | PREP Bewuitul same Gola. Sivas. 


FREE! 35 Diderent Port 
Me yapprovals. 


others. Appravals. West 


Bhalla, vetrot 9. Michigan. 


fora Wise 


PREE 11 Jai 
gghroeder, 1 
Minnesot 


‘War Stamps Approvals 
Sherburne, St Paul 4 


310 DIPFERENT Stamps, 
pate or Bargaina! Carlin, 


See, 


fr Birreteer tener TS 
il ith our low price, haere ‘Tey us 
Edis eke 


‘Approvals — Bargains — Gifts 
Stamp Nook, 3110 West ‘2ind, "Anderson, 
Indiana 


me Masenchunctie 


Brgy Retnmarate” ‘Box sin, Troy” 


‘JAPAN 48 different Beautiful 
gates Iie Government ‘Seuss Bat te 

1d $400. List Free. Miss Pumiky ‘Take 
Emura, {-se7 Touuka Shin jikuceu, TOR, 
Saoan. 


UNITED STATES, Canada, British $3; 
gles, roreuen. Guallty Approvals: End 


ae 


“Thogaands Diferent | foe. Peterson, Box 3. St Paul 2, Mines ula Dees, 226 Race, Ravens 
REh"Wane Stunp Bechanee, | sot trood, West. Virginia 
ragut zago 31, rr | 00.000 STAMPS Seligut! Bargain 

“gRURORA Mint Complete Set Aprovals.| rerent foreign with iSe, ecete erent. | Basher oe Ee otek 
x 205A, Waldwick. NW. | Patterson, Eancaster 13, New York. Eaton assortments, ley Value Packet 
ATER Ses, aR OEE: | RGATONAL Peay Ager | ‘aie esi ee 
fornia = J Schmlat, Box Tile, Richmond: ‘cal MYSTERY Bas Stamp Collection, Only 

FREE] Albune Gelsiorues to Approval | PRE 29 thriling jet, astronaut, roog: | “S=rcoeere Decne Om 
pagers claire's: 1880" West 10. Brooklyn J RRS) care, cae eo aa 

| denominations “< 

geen Nits approvais, “"Tedave, “Cristal Sr ck ae ‘%s 
Beach, Florida. i} Gamaene Kew York 7 


‘SEVENTY Different United States Ob- 
gplele and Current, 230. Ba feller Library 


PREE Mint, Set—Avprovals Accompany 
aainteo, Box 731, Memphis 1. "Teanessee. | 
erytime You Buy Our Forsien | 

pprovnig Yau Weceive, Absolutely. Free 
‘Faualing "Your ‘Purchases, coast 


 Gallfornia. 


29° ANTIQUES, RELICS & 


INDIAN GOODS 


PRER! 26 Revpt. je Rapdli rove 
ir "Bellet Seatape, Haael Park. htichigan, 


TRADE your duplicate toward our ap- 
protatet (Poreign gniy.) Gompigte ipibe- 
Biation, toc. Variet e-5, 


‘giamnon 
Newton Highlands 62. Massachusetts, 


OE om 
Howe." 26 Main. Coopers 


Hobo" Bout Park, Santa Ana. Caistornis: | 

Copsaroratins | yglQ RUSSIAN Mideets, S9¢ ralue—10.on- | "3 INDIAN, War. Arrowheads Seal 
ce ‘Sal Cohsmbes, Naan Armenia. 446 value 0 indonesia | wauo, thunderbird f 00 Catalog. Arvow= 
i ead." Glew a 


UNITED States, 


fational Stamp ier 
‘South Carolina. 

TERRIFIC, Value: Bight complete mint 
ety Hoe, witha 
‘b0,_Port Lauderdale, Fi 


UNITED States Price List—10c. Ross, 
U7 Nichols, ‘Stratford, Coun, 


indian 


30 MINERALS & PRECIOUS 
STONES 
US. And Foreign Minerals Specimens, 
sta 100." Hartson, Winston "5." New 
Mexico. 


AMERICAN, Astronaut Alay 


ener = 
| 


Brera, Biemiome Dancer Bie A, 
iiateia, Okie 


2s SS ere 

‘Box_1357-PS. wane fo te 
FQSUS pes, Roker Lm, ee 

eS AAS AS 
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SOCKS, Miners, Sea ‘Mingrals, Seaspelis; Chemical 
Replncernénis. List 3 
Estacada,- Oregon. 
leased’ Lagt and Buried Treas 
“JUST Released! ed tte: 


a 


‘Praciical Aids. | 


BEW, Color, 


cx 
ismain fim and supplies. Send 10e for bar 
‘wells 


Gain catalog. Superior, 482-4488. 
Chicago 10. 


"FREE 
International 


(THES 4 


RADIO, TELEVISION, 


ths Ag. bay 
EECPigeuy Copter, age "Esbra ‘Suret, 
| Bex orto Rew ork 
Ly eg 
| si apree” Catton Digester. NSE 
Jericho Tpke. New lite Park New York. 


it, Catalog 


"FREE lo¢2 Film and Equipment Catalog 


“SMOVIE Pllza! Pree catalog! Eso-H, 47h | 
* | dl ances Gh tao 


HIGGENS’ Gems Minerals catalogue 


CKY Gem Stones: 3 
an Gb NGie Scksot Se., Campbetlavtie: KF: 


31 HOBBIES, COLLECTIONS — 


aqune. Sra0-si“Waymive,"Aiuwauie 23, | 
oreo sete 


JOSEPHINE Baker Polies Beriere Sram 
12.00. Film Classic, 1928 South Vermont. 
"Angeles. Callt 
MMOL Naleating. Faurbans 
whers 16MM Sound Features, Shorts 
Sheet ciasaics—Laree: Assortment. Enter: 
fainment Flims Company. 238 W. 59th, 


“Keaton, 


__ | New Yor City 


‘ean be an interesting ana 
preeabie ratuabe hous Whe for samples pare 

Wilars. Ihatitute of American fnventore, 
epi 30-B, i8-P Bt. NW, Washineto 


Kcnignts, ‘Napoleanic: 
fynite: Busslers Box 109-8, Wol- 


‘write Charles Bray. 


re East Bangor. Penn 


5 tenth from tive 
iN atarpet Lake, Saint 

arper Lake, Sali 
gan 


PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


Si Girne Peeps ES 
pias ti tare A ie eas 
oan tates 


“COLOR Movie Fans! Low Cost —i 
QUE proce ote spect 
SiNor $a wth trea in 
est) Ctaftomanabip vuscanteed. Send 
roel or request. {roe roailecs. a 
a potonfinishing serve 
Photo, ‘er2-PS, 


Fells, b9e. Wallets 
feoin ‘Studion, Dept Le 


Bos th. Tinto. ‘Neb. 

Hi-quallty Einishing—Kodacotor 

Taught Sumbo Pruuts #1 o—twelve 

40 Twenty” $3-49—iteprints "Ise. "Also 

rw BAW Prices. Custom Quality Studio, 
Box 48384. Chicago 60 


“EXACTLY Duplicated Anything Up To 
HIRT S§Llo Seherino, af Vincett Stet, 
eb. New Jersey 
33°“ MOTION PICTURES 
& COLOR SLIDES 


TWELVE, Ey 
orton 81,25. 


ps EN Sound Featyres—910 8. Shore 
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PHOTOGRAPHY for pleasure or profit 
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‘American ‘Schoo! of Phot 
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Free ‘booklet: 
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i 
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HI-PL, Free Wholesale 
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at four than manufactdrer's cot 
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Newark ¥_ J. 
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teed! No rebrands, 


ecuest 
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Si 1 Utan 
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Free’ Brochure 
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BRONZE Baby” Shoes: tnstructions, 
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FREE Report “og Oud, Successful Busl- 

nesies" ‘Box 1001-8. Evanston, IIL 
VENDING Machines—No Selling. Oper 

uaa Rouge of Cou Machinen, Ati Barn 
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35A PHONOGRAPH oe 
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peal witt over 
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fig. Immediate. tn: 
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“LBARE New Greaveless Doaghnuig In 
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SE» Bes, oe tae eermorenshs Gers, 


= sae 
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eae “ler 
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Eferine! sarious procemes marketing. #1 
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Bias" midustries, Wale 
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‘MAKE Telephone Surveys 
Pree’ Home-Business details 
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Be or cee, SOT Ll aba | Sees ee eal 
f= ee 
RAGED Tans ag Ba See 
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“HOW "To Get 


ment Rental Bune 
booming. Fental “nei 
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[hlcavo 42, til Satisfaction Charan 


Free 


VENDING Machine—No Selling. 

ate A Rouge of Coin Machines And 

‘Amazing ‘Profits. 42-Page Cat 
Machine tien. 
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EB 'iiner Street” fe 2 Marriand 

‘WEEKLY Making Jewelry, Flow: 
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ys for Be. Pacts free Mobert 
Owensboro. Kentucky 

MEN'—Women! Make money raiding 
alt at Home Easy? Guaranteed, Market 
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Ohta = cami 
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Struction, Cards Noo i Starts You Earns 
Bronts, Onl $2.00, No Experience Needed. 
Work At Hone Anywhere Guaranteed 
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. Bow 1068. Richmond. Call? 


FREE" Interesting Mails. Monesmak- 
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Bouism ae fee aiati, international 
BBs iets ‘Sncasons Chicago 
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fationery. Rush, dime: for 
int Bt 
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KODAK. | Polaroid, All Photoerapt 
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100,00, PRODUCTS Wholesale! Ternige 
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paeaen amet casting: Sam 
alg, Free Cataion. Carvin, Pow, Covina, 


Mustrated catalog. Ne 
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PS. 145 West 18 St. New York Ii, N.Y. 
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| Industries, igus Weanthy, one 
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| 


2.000 PAGES, Wholesale Catalog! Writ: 
i: i Moaner ‘Newark. 


RECEIVE—Import Catalogs! circulars! 
Foreign.” Business" Opportunities’ Get 
listed=25e. Importico, Enka, N.C. 
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39 FORMULAS, PLANS, ETC. 


Co GRMULAS All Kinds, “Amann Bi 
isco, Park Ridge 18 


7, 10,000 PROPFFABLE Formulas, Recipes, 
‘Frade, Beers. Detalis Pree. Colen, Tt 


“FREE Formula catalog, anvthiog ana- 
grea, Senate Western chemical 
im, Orevan. 
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secret Dandruff Cure: Mcitinnen's Bkina 
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ing discoveries New, Good! ‘Prast- 
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Td ceating plaatie_ lear, col- 
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‘Construction, 
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Sons. No investment. Send for, Pree Kit 
Miso, Cnippews Fails Kot, winconat, 
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‘NEW Car Thief Signal. Lightnin 
Samples Sent on Tetal. Northwest 
Aveo g, Mitchell, 5. Dak. 

FREE Sample. Beautiful Curios’ Sel on 
‘Sight! Apartado Mexico City 

EARN Big, Money selling amazing Gow 
Cleat skin cleanser leaves in a. beautiful 
Some clapenacr! No wetnan can‘resit buy 
Ing this hew discovery that te better than 
Soup. A multi-million market that is yours 
sione!" Free samples and. complete details 
Fushed to sou. by return mvail. Cleat, INC, 
2'Park Ave, New York Clty.” 
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MERON 25 CPi Gee 
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‘iiteresting details 10¢. John 
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wt pico Ghad “aa ince Payctlogy= 
ited 100, Meni_—Same Paychologs Gon 
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a 
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a 
Richton 


The. Techical 
‘Orangehurst 
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FLYING Sticks Are Sweeping The Coun- 
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ee thre Set 
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ferritories. Wish name for’ free. sample. 
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EARN. Big Commission Full or Part 
ime pul’ pfobiame busines 9 your 
$Mteduslncss "prising itd advertising 


MOODWORKING and Cabinetmaking 
Sfafesmen. ons ‘omplete ‘lew-cost_ home | 
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~ HOW to identity accident, are victii: 
determine ave, Height. weight, from skel- 
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Cc, New York 16 

MAKE Extra Money—Bi Cash Com- 
missions plus premiums tor soa ahd sou? 
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your fails. Studs a 
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sphre ie Leary at hae it 30 ogc No | York" ‘ 

iusical "knowledge. Uneceasary” Phono: |" Use Corfesjaiaence Cauises, Hooks 

Hiaphs recgtdh. tanks ahd instructions 70- | sailsaccisn ciuurantecs, Catalog" 100 e- 
Flectfoie © Sunn alee But Poi pou 


Bailes, 78D 
jarre, Penna 
“POWERFUL Memory overnight. Mi 
EPERESE Reeeth cotter, Hox "182-0, 


Uauderuale, € 


BAIN Move. Money 
production supervisor. 
Shows. How. 


{HOLLYWOOD Correspondence Schoo} of 
Bartending “Saiormation ‘tree. PO. Bon 
fsienment ‘and ‘calalog Wavie ‘Schoo! ‘wood. 

Seok ti-dar,"sia St Dearborn, Chicato 8, 


Shane Sasing St Appia 
aie siuas courte with sctentine teaching 
suds akes deaghing tp bleh paving Brae 


‘Free' book 
‘Stockton, Buea: 


miento” 20. 
BEGINNER'S Home Training Course Th 
eatting. Ghickis pngineering, -3ii-A> 


IMPROVE “Health “through “Transi- 
tional Sleep.” Learn to relax. erase te 
sions reduce, stop smoking. Bulla’ powerful 
Dersonalits.” Heated. 2's" effective. “Bro 
Shore ree! ASR Foundation Box 216%, 
Henry 6) eto, iy. 
TayisTnAt Genes aaa 9750 
to $1,000 monthly. More investigators 
Bently needed, Car furnished: ‘business ex- 
‘Benses, Dale No college edueation snecen. 
kare "No seiting of ane ‘Kind. Plex’ your 
Own locality. We trait You at home 
line Yo Eee, nrewent ib unti read 

itch. “Weite far Pree “ook No abl 
Hon Universal Schools. CPS=41, 6801 H 
eresi, allan 5, Texal 


ENGINEERING And Art Degrees earned 
PAGING ng A Dit che 


home Pree 


SOgTER ‘Watchimakin 
pie Chi Boal. "35285 We 


‘in 

(CLEARY Scienie Bweanh_Nawiage 
few ‘months at home. Skilled oper : 
xin Sho tos 60a, bow 


IBM punch card arcounting ean 
feed’ to e'job er promotion. Send today Tor 
five nitoduction. Buninexs Service Amor 


ite 


Southern States Pe 
‘Rilana 0 


EN ennted, Leary, Auto-Dievel Me 
foul eculpment “Earn While” You Lear” 
Mans® of gur siaduates rag $125) a weck 

wan, Write "for veg “bulfetin " Autos 
Bleel college: Brot Sea."'Naaiite 3, 


baying Jobs coen! Overate veale 
‘ovine eaumeat®. ew 


LETTERING Set, Teachers 
churches. sigs. T pleces 84 
heck. m-c. March ‘Associates, 348 
Prombect™ Ave's cliften, New Jersey. 


HANDWRITING—Amaze others with 
beautiful handwriting Revolutionary 
method teaches quickls. Complete course 
Hoo astekinee, Box Sete. Amari 


4% CONTESTS 

‘WIN contest mone; General Contest 
Bulletin ives hundreds of fips. Lista cur 
fet contents: rules. Sample magazine 9c 


Hone 
Kltgis Instruments. plastic ete Write (or 


DENTAL Technician’s Studs 
Free mustrated dnitructigne, Grant Labs 
Fators, Haas Bldg, Lae Angeles 


BOOK, “Menai Telepathy”. Fourth 
Printing! Teaches: “Telepathy. Mental 
Healing. sind Reading tnfluencing Others. 
Witcheraft. Syplains: Personal Magetisen 
Prophect. Ragionics. ‘Mans ‘Testimonials 
493 from ‘Dealers, worldwide. ot, Pott= 
Bes cia et re ato 


TANOUNCING, Solaaay ih tage Gta Guietl” eae an Be 
See ee Se Eee aes 
Washington 10. D.C. ° 47 _ParEcrives, 


Training, Philing Secret 


LEARN, Chemistry With, Revolutionary 
‘Models Sep. Ybii-e North Kenneth. 


Bop thi naa Sate 
ie 


Cheago 39. HL” 


BECOME Tax Consultant. Graduates 
car 3109048.000 ever) tak, senso Bre: 


qurns eveninas State 4 
Blow inate, Lakewood Jt 
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DETECTIVES —Work home—Travel, Ex: 
Fence ungecessary.” Detective Partiea 


‘PONE, ial colection otee. Fi 7 
"ays bie. 


ra. ieee. Write Wagoner, Pid) West 
acm anon nice a 90 ace ean eee 
Stoo fal IVE Profession. Home 


lent education. Home-staay 
tails. Refundabl 
Bow e211 


American’ Tech." 
‘Atlanta 8. Georgia 


6 


Lapel bin "ceniente” Future, Sox 
ANBT-G."Las Angeles 1, California, 


> | POPULAR SCIENCE OPPORTUNITIES °K 


DETECTIVE Credentials. Di- 


pera feat 
aha 


‘Souttwesters: 
7 B10-B Towa, Geron~ 


'PREE brochure, latest _subminlature 
electronic “listening devices,” Dept. 35. 
Higoo NW Teh Ave, Miami 30. Fis. 


FREE $2 Page Rubber Stamp, catalog 
ine 


glock” Stamps Pace signature 
‘Stamps, Free” Label” Literature 
Youngers “Stamp “Shop. Princeton, lows. 


7 


PRINTING, 
MULTIGRAPHING, ETC. 


48 __ LANGUAGE OUTFITS 
Tenth each Guero wae Raperants, 
Boot. PS- Middleton, 
cr ‘GUTS 

REE catalog of beautiful sity anda 


ber stamps BM Preat,"Sedastopol Galt 


Sei New York City 38. 


es Many exclusve perso 
Tinwood Starner, Box” 4 
Gardnern Pe 


51___ SPECIAL SERVICES 


“ “CALIFORNIA Wound” Jobe Hones, 
Apartments 1A, Sunday, Claasined Send 


eee Se ae 
PE SS HR RE 
rae Cae ae SG 
eS Sees 


axe Drive, Winter Park, Florida 


© 1000 GUMMED Name a& Address Labels 
$1100. Perk’s. Essex. Mass 


£05 "Bainco, 0. Box S241, Pasadeaa | 
eT 
Noars, 0235 Menard, Gaklawa, Tilinols: 


‘igen, Send cipp 
fo chict Vankie "Mall Order, "Bax 802 
rook 


1000 NAME, Address labels se. Rubber 


oa Pa 
ville, Re 1 


a 
Room 3615, New York. 


1000 BUSINESS, Cards, Raised Letiers, 
$2.3 fosipald samples, "Roy. “FS, 


evahilah advertise, promote, Cacrivace 
Pegs okies Vantase, 


webrapavern #5 66, Ls Pree Advert 
Brena?! "apringfiela.” Ch 

fase for 
a ee 
edi. “B x Sic 
anclet at hele 
hen wll Feath’f lin psteta exe 
TOneh Ta ule cnacea Gupcures sec- 


acti Raaite winaan eee | F 
ol ple wig our 


Bahn Sota. asf Lexington’ aver New 
York 11. N. 

54 ART INSTRUCTION, 
_CARTOONING, SIGN PAINTING 


3) 
“eee 
| 


artoons''=°A ‘book evervohe ‘who likes to 
iruw abouid have. fe tree” to 0 

tors “Blinoly "adress Cartoonist 
haige, Dept. 193, Pleasant Hill. Ohio. 


20 LESSONS In Cartooning Over, 600 
Drawings Complete “One Volume 42°00 
Cartoons, 5, B.0. Box $45. Dor 


SSSOSINESS Printing. mle GTS | 


Sine S45, North Oakland. hae | 


Meme’ Pads. Pree Catalor—Sam 

a yy N60 andere 

MIMBOGRAPHING, —Ofgt Pings: 
Pennsway, Drawer 1 


Tabela Decals. | 
'FGreenacres Ave. West 


eS PRINTING Outi Ope, supplies Send 
sume for Mlcated poly San od sane 
Be ra i as aren 
NEW Type Cataloe from world's argent 
Tfatine hundreds of tape styles including 
feuadl, ope nes Geet Soa ova ed 
pags 


ats 
“YOU can Entertain with Chalk Talks | (RUBBER Stamp Preaes, Sui 
ntalog “ive. “eartooniel ‘Baise: Oaikomh, | Klewet, 2025 "Barhey ond.” Kalamazoo, 
‘Wisconsin. Michigan. 


‘MAKE Your Own slf-molding rubber 


| Bled at Tower” cost 


© 
vicai informacion 
Yptters Service, aa" 
Washington 5, 
INVENTORS Out 


JWanington Bulaine, 


Py cat 
ara 
URIOR Rape of a Fagg 
| ANY MERE Fite diaty aah 
| Sree Sane mee 
He led alec ea 


write "Washington Patent” Ofice ‘Search 
Biregas ge Obert, kW, Washer 
ton 


‘and filed for service fee as low 
Send for seit. protecting Invention record 
forms free: Patent search. with Yalval 
usineering report #1$.00. PUrel 


‘ment Eneuneer, 
York 33.18. ¥ 


‘SIGN Paling for beginners, unrated repitt and clon” patent Soples S608, 

conte SAP URE Send ton aiatioann Sled | stauape and ‘printing “tuts, Plosirubeer, | EEpOEL, Ad lowest, patent “copies $6.00 

Gor Gentertown, Mo. ‘revle 2! Wistonsin. e poteetion forms and, patent. ‘nor. 

56 RUBBER STAMPS & AE PE case catalog, Manntactarer, ACK | Search” Sureau, 108 Albee “Building, 
OFFICE SUPPLIES field. Michigan. Washington 5. B. C. 


BORTATOG = Rubber Stamps. Data 
Garde, Printing: "‘Marting, 1433 

Hinjor, velfesoa City. Missour 

‘DELUXE rubber address stam 
tncluded. $21 Stamps By Jaski. 
Winthrop. Chicago 40, ‘linots. 
PREEIlustrated Hubber Stamp Cata- 
Low Prices! Hildreth, 1041-8 Inner. 

nectady $, New York 


Tne pad 


60 FOR INVENTORS 


ioe ES ORES eae 
Mistyiana 7 Doeinetring. Caml i 


INVENTORS! Consider our offer frat 

before selling or licensing Your Invention 

ona cash of reyalty basis. Patented. Un- 
guted. Write nvebtions. gh Demand, 
‘Wall Street, New York 5, ¥. 


(LS; 3 lines Se; Signature $2.50. 
SPECIALS dg, Satan 


Nedi, 41 
‘STAMPS 3 Lines, $9c. 1000, Labels oc. 
ees ‘Kabior Printing. 1301 


fins North | 


New York 38, N. 
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in 
formation” write—Trans-World » Patent 
‘Building, Washington 


D.C. 


SUL Figg Faia, wok come Patent Searches, 86.00. Com- 
Bl ‘Oflice 


forwarded. 


Mtnventjon “Record” 
mation", write: United States. Inventors 
5 ‘Sereet. 


NW. 
‘Washington 8 
aT 


INVENTIONS WANTED 


Feet NW. 


Havens, Dept 200. 30-F 8 
‘Washington 4. D- 


fed. Patented: uy 
Stanufacturers 
2420 Tith. Oak= 
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PATENTS FOR SALE 


66 BOTT YOURSELF — 
MARE Hydro 


en — Infate 
Make erator. 00. 
BBB "Tis7 Sous St Aubin, ae , 
Towa. 


commercials, 


HOMEMADE Wan 
1,00. Dominae, 
Indiana. 
“_RESILVER mirror plate. Literature 
gglaion goe- nalrrocrais,"i88ts Winthrop. 


Beer 
"sein 


(STEAM Engines, tractors, boilers, cant- | f 
ings. prints, i Cxaioe "$1.00. Tiny Power. 


setae Box At-A, Stanton, 
SMODEL Engineerne Gupplies! Plans, OM an 
Castings Sok Abus” writios | UNIQUE Two. Way Vise, Easily Built 
sa ‘boter kits, etc, Largest selection of Les Than Five Dollars. Better ‘Than Most 


rode! ‘« ine cant 
Eres ‘ufistratea catalog salt are 


_____ | Models. tA. S18 10x20" “GARAGE ‘for $40? Fantastic! 
Boles | Mien % EK Milnshes 06s se, Och thea 
for, 2our, Wayention? | "ROCKETS: New llustrated catgloe. 360 | Tilden ‘Enterprises, wld—aih ‘St. W... Mo- 

- elle cones. idber, chien ete” Bates In | Be. S 
TF our Js adaptable oat, Pie, «FEE a aE oat 
ee ident bn Meee ak 


beat Pit pet hia 
stn ae 
fi Pena oe 


‘BELP Invention Yourself Save. Draw- 
nga, Buyer, Sales Presentations. Letters 
Furilahed. Layman ‘Company, Hox 3033. 
Columbus, Ohio. 


BERNESE 
a eos 


INVENTORS! Outright cash sale or 
four inventions. Patented 


prINVENTORS, Needing, Weip. With any 
Eee ores g patent, Wie the 
‘delivers. action and 


Ana (eapanaia pula, Troe 
ont: New uinisual-sersien Professional 


we 


BUILD your_own work bench, Detailed 
plane 21 30 ‘shetield"buans, P.O. "ox 
1385. Ashlatid. Cy 


id. 
Bott ey ie SHELTERS!  Dombproat, groper out 
rele, Your. sone: jeations 
* with Plan 8.00 "trongeret 

Au Hardens 


‘Purpose, 
fd. mall gh 


yen Hotta om 


‘STEAM Powered: Modes! Simple’ Onc: 
lating To Advanced ‘Triple Expatision And 
Gorliss "Castings. “Some Finished.” Also 
Tractor ‘And Locomotive, ‘lustrated 100 

fe Catalog $1.00: Charles Cole, Ventura 


TIVE. Sisain Fivine Coating Seating Fe 
lant Gatalor 20c. Shio Mode 
ELECTRIC TRAINS: 


Big Discounts Bulletin 
Bros. 2041 Chicago 


| ART Of Making W ies.” Complete 
pel SEEM, BOT 


67 OLD GOLD, JEWELRY, 

WATCH 
{SASH Tmmediavely For old Gaia, Tey 
ine Bold "Feethe” Watenens iusnande, 
Sivereare, Spectacton Batinum "Mer: 
Sei cEiee katona, ove Indutres, 
Herworth Bldg. Chicago 3" 


Fittines. 
An 


Cf a 


LSEIL-CRAPTS—all pew “G63, catalog 
Laigent and dest selection: of eather 
‘artist it “supplies 


otha Free woods Glous “etal, 
He Yer latest ataog: Skil-Crafts. Box | Chicago * 


i6t. 
oo FOR THE HOME 
HOME Fire Alarm Kite 34.00, Protect 


Montoe, Depts 3057, 


tH 


en 
‘Wall Sireet, New York 9, N.Y 


ult and Propet. write for fie atte 
fire. “Shaver "Progucta,, 0. "Box, 
Nisutown Pa 


70_OF INTEREST TO WOMEN 
DOLLS: 


“sawing. $1.00, 
dMotcart Ehicago 3 
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eediee a eat 
19 PATTERNS. Taps, Novelieg 4.0, | thread si20. Pree cataior, 8, G, 

za’ Bhatt Patterns’ shan’ Riscien Cabinet iverareen “Aves Richansnd 38, 
Plans $1.00 Jordan, Box 251, Kearns. NJ. | Va 


This one 


TT 


REAK-YYP-JRAP 


possibe! De- 

tale fe Bs ee a $65 Grek onitis! Bs) 75___ TATTOOING SUPPLIES oO —_— PeetOnAL 

Shelle F-1 profitable, fascinating Tattoo ‘ail, $100-s000._Anywhere 
STOP Thowing Aw ARN mroaeable,_tascinating T*see” | confidential” weits Union Pinaice, Dept 

yore money! Sone Leslie. Rocklora. Tinols ‘Camelback, Phoeuie, Arisoda, 


Hope oPe" Cesar il. "Feas 
Mahler’ Hair femoral’ Epliator, 


77 TREASURE FINDERS & 


GEIGER COUNTERS 


destroy unwanted hair, perma 


fy tn the 
biivacy of your own home. Send 0c for 
PNew ‘aalant’ Beauty.” bogkiet {to Malt~ 


Dept. 4120, "Providence 15, 


TRANSISTOR Treasure 

grater detectorg. Mast 
jaraiuer Electronics Co., Dept. 1, 

$545 asl indian ‘School Poesix J 


HOMEWORK. 


etalla Free Sones poh halter, 


tied WEEKLY. ome. typine. Details 
s'e0""R, Seapleto hits, Georea 

TEXENCISE to music tf 1 fon 
ecord, includes booiet 


chard C. Seyuras 1111 "NW. 6th St, 
Ban Antonio a8 Tekas 


aGREASURE, Gold, Silver. Relice Find 
them with Sew Detectron” instruments 
Free intormation. Raytech, Box 715, North 


Hollywood, California, 


Others with, your Thouehis” 
zips. {adulig Write: ‘ciation, Bax 


ki at Bee A Ee % Eseio, 


Wille’, 100. wc, ‘Box 4ei3H Lot 
Raseies $2,Gaiht z 

FAMMER—Stutter—No_ More.” (Dr. 
gues) Write: Gaucho, Box 896°S6, CR 


RHYTHM Booi—auorjative imps 
book on birth control. ‘Tells when “prews 
‘hancy;is impossible. Mailed in plain wraps 
5 ee se ae 

eg Cp. "Box 81, Dyker Hie, Brooklyn 


RHYTHM  Book—authoritative, simple 
book. on birth control. ‘Tells when “preg= 


onl expe iMustrated 


A, Hous 


i 
Sena, 


‘Get ald ‘Now! 4. 
‘Mass. 


‘Commemoratin 
inted. State. Baby's 


‘oo, Postage Paid, Trade Wi 
‘West Orange. New 


HOW, t0 make money typing at homei 


pis 6.80 
fon 


ANPORMATION ‘on any maaan 
Research Ay 


‘Bax 46, Wyekolt Heights, 
fox $6, Wek he 


Practice 


ICAN 1200 Arizona 
Ave. #1 Paso, Texas 


Petailed instructions” si» (refundable). | WATCH and clock repairing book Free 
Rico BerylcesH10-0 PICU Ave. Bute 110. | egtufog Tharth “Ameren, Bae. RATS 
aukee, Chicago 4, tiinals 
79 ‘MISCELLANEOU! 
100,000 PRODUCTS Wholesale — Pree 
gqutaion!” Send posteard:  lcon-O-Mart, 


Indiana. 
71 FOR SALE BECHLAEOUS 


7 AMAZI 
Pree Catalog 
Bt, NW Washingt 
‘PASS Keys. Open Mai 
sok Roe ot 
fo, Bat ronooan 


‘QUARTERHOUR Cuckoo dock imin- 
salir eranatather “lock 683.98 ack 


{sity-ieee) 
Hetold Watkins, ebs Nort 
Kansas. 


‘Duke, ‘Popeka, 
78 FOODS 


FOODS, emergency rations, dehydrated. 
goncentraied, non-perishable: for camp= 
hee erenae. Send’ print tame 
Ment vcatalonue. Marsan. 10-1500 "30h 
Krer tone Island City 1” New York 


72 WAHT 0 SUT 


‘GOLD, Silver, Jewel 


ree iniormaticn’“F 
a 


ton 1, D. 
ay bcs. a Die 
PP. Ye Old Locksmith, 


Tas Veras. Ne 


Aver. 


et, Grand” Rapids & 
- ie. 


BOUCHER Steam engines, boiler and 
enor Ge Ser eae 
geht Aaa ae aren ae 
stat ie he 

CLD Seno Fans Sls waned 

Sc Haas eee rat 
sacar Meena 
ee a 
‘York 17. N. ¥. = 


74 RAZOR BLADES, SHAVERS 


100 SHAVES Prom Every Blade! Rotary 
‘Action Blade Sharpener "Guaranteed “10, 
Seart] (200° wammer fnterprises, ashe 
bore 2, Ne. 


‘Whippany 16. New Jersey. 
GET Big Mails Pree Postcard will do. 


Tales Bberoeites “Gy, "“Bsport, "Pen 
“WINEMAKING, ie” Sirens: 


gt Methods. ilsirated $330" lycra 
bites, Box 1242-N, = ‘Rosa, ae 


teed. “Sealed details free. Guide, 
Sei-ss"Yorktown Heights, New York. 
HOMEBREW! Beers. Wines. Strong. 
gconomical. easy. Complete instruction 
Stanual $1: $19,000 satished ‘readers. Line 
1ise83 East ‘Sixteenth, ‘New York 


“HOMEBREW Oui 
trated instruction Manual, &2 60. 
fiers, £2.55. Galbrew Suppliss. Box 1005-0, 
‘Seaside, Calltorns 


PLAYER Piai Parts, Books, 
service Literature Dime: Rodgers, Work 
sep “ean “Ghely, Clevetand $e 
BOOKS On Antiques And, 
ree Circular! 8 Warman ‘publisher, On 
“A RECEIVE Samples, magazines, catalogs. 
ies See "Starr Adkins ta, Texas 


Manist. Association, 
Sorines, Oho 


3A REMAINING SERVICE 
CHICAGO | Cpatdeatal rama 
PrORDE Re per itr cary, {oe POPE: 
Bruit Box Gabe, chicago bo. iulesia 
CALIFORNIA reeling 25e each 
paca Ook Se Bah oes Cale 
a 

AWAIT! Racening-Forwan 
ae PR 


SECRET Adare Wile De Oni Got 
1lteG-Profecnionals-Pabuious, Sun Bieto: 
“TPORWARDING 3ic, 43 Monthly, #5 Ti: 
guise “etarnine “Aiatrety Bea 
aeons, gee eae 
SECRET" Mail Receiving Form 
yatem. Hedepetn, Box #90. ‘inane a 


eee ees 
A gated 


“CALIPORNIA Confidential address 
pee month. emails Sie. P.O. Box 10, 
Sonoma. California 


GAN FRANCISCO'S Famed Attractions 
srViewcards Pive #1. Dozen $2, ‘You Ade 
feesk Return Por Pree Stamping. Mauing: 
ecmaile e,apan. Realty 81.9 

8 Francisco 20 


308 LOANS BY MA 
$209 to 41000 by, Mall Quick 
‘mnthy “paren Por’ the 

Sinount. you want to Dial 


Tig" aelpatrick 
Gn Omaha 2" Nebraska: <= oe" DOPE 


LOANS By Air Mail, $100 to 9600. _Any- 
where “Gonndential Write ‘Seturtiy Bie 
ance Co. 608 Van Nea ‘Avent 

PS, Gan Francisco 8, California 


pat onal Jee De. poets NEW! Borrow $800. Anywhere. Increased 
Hee Babine oO esi Beak a, | LA Line a MARES Pe 
ge Moun. Hee fs Malcesine "Beith, 
a | BUS iG eis Cie Ras 
Pere Smale eatearieg ign | , BORNOW so 1 000 By Malton 
Lela KE Rontthn Cis-| sor Sn Seti oath garaeaie 
poses Set sgt anlar 
SWAP Omaha 2 2, Nebr. si 
READ Magan ee 
TREAD,, BS Deke Tackioe ao nO 


a1 


A oe is el — ee ~~ 2) om—_™—wMw YTrco 


This man is a 


“security 


‘Age, 29. Married. Two children. Sov 
High school education, Active in he 
local lodge, church, veterans’ 
organization. Employed by large 
manufacturing concern. Earns 
$95 a week. 


For Real Job Security—Get an I. C. S. Diploma! 


ARCHITECTURE 
ana BUILoING 
COnstaucTION 


‘AVIATION 
1 here tnrneeing Techoolocy 
B Asiton Enns tech 
Ranting Aer Bargin 


business 
g Keone 


5 havering 

1 Bookhewoine and Cost 
Rezoaning 

1 Basines Administration 

15 Basiness Manarement 

Belen Type 

Events Salemsnahin 

‘ Manacing «Sal Buniass 

Profesional Sucretary 

Poole Accounting 

Purchasing Aeent 


Nesting 
Paint Contractor 
Par 


“ach. Blueprints 


Ant 
ermaca et 
Hic ta 
en Putin 99 Dee 
Shechina and Pain 


auromorive 
ances 
Biker cuemreae 

So ., Sees 
Eben tah Fechniisa 


Inka 
1 Auto Enon Tene 
Ata Electin Technician 
Diesel Caines 


Name. 


risk”! 


‘Too averag 


job. It pays fairly well. He's 
satisfied. 

But here's the catch. With th 
right kind of training, this young 


1. C.S., Seranton 15, Penna. 


1 Ol Field Techaolny 
(GPaip ana Paper Maing 


eee (Cel) 


1 Sewage Pant Opertor 
1D Stactra!Enginearine 
1D Serveyine and Mapping 
{5 water Works Opener 


DRAFTING 


ELECTRICAL 
(2 ficial Apslinnce Servicing 
Gi Bectal Eneinering 


Aas. Wome Adare 


8 like an Average Joe. And 


man could step into a better job. 
He could be making $8-10,000 a 
year. He could be cashing in on 
those spare-time hours he now 
wastes. 

As it stands now, he’s stuck 
in his job. Can't seem to make 
any headway. He's reluctant to 
try. So he just hangs on. 

This man is a “Security Risk” 
to his wife and children, 

His family probably will never 
enjoy the comforts, the prestige, 
the good living that could be 
theirs. If hard times come, they 
are almost sure to be burt, For 
an Average Joe can’t expect to 
compete with trained men when 
the chips are down, 

A man like this would do well to 
start a planned program of self- 
improvement. In his spare time. 
In a field related to his interests 
and abilities. Right NOW! 

One good way to start—a way 
proved by hundreds of thousands 
of once-Average Joes who are 
making good today—is to enroll 
for special training with a recog. 
nized correspondence school. One 
. the oldest and largest 
in the world. 

Don't you be a"'Security Risk.” 
Mail the coupon for full, free 
details while there is still time. 


iy ontot 
re shop Bluerits 
and 


Pract Radi: TV Exes 

1 facie TV servicing 

OV Teemetan 
RAILROAD. 

(Conera Raion 
STEAM ang 
BieseL FoweR 

‘D Combustion Enrneering 

© Power Pant tn 


nde iratramentation 


City. State. 


orhing Hours 


‘Canadian residents sand coupon to Inerational Correspondence School, Canadian, Ltd, Montreal, 
ee» $$ trstn” Soetiw mnty ttn entes ty members of the U.S. Armed Forces 


Brand-New 


the Bi 
a TKAR SUNCE 
B00 


K CLUB! 


|, Become a Joining Member of the Brand-New 
> POPULAR SCIENCE LIVING LIBRARY PROGRAM! 
Here isa completely new kind of book club, created 
especially for POPULAR SCIENCE readers! This 
exciting book program makes it simple for you 
build an ever-growing library of fact-filled, a 
to-understand science books at tremendous sa 
In these exciting books you'll explore every 
of modern science—from the invi 
> complex human machine to the vast ste 
By joining the POPULAR SCIENCE LIVING 
LIBRARY PROGRAM now, you immediately get 
two free selections: ELECTRONS GO TO WORK 
und VIRUS IN THE CELL. With these two free 
hooks comes your first regular selection, OUR 
ASTONISHING ATMOSPHERE. Your bill for 
Ul three books ($9.00 in bookstores!) will be a 


RY selection every 
naranteed low price of only 
barely 2 

You never pay in advance for POPULAR SCI 
ENCE LIVING LIBRARY PROGRAM books and 
all selections are fully returnable within 10 days. 
You may quit the PROGRAM ac any time by 
simply dropping us # line 


YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 


OPULAR SCIENCE LIVING L 
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Get TWO GREAT 


SCIENCE BOOKS ' FREE 
_ with First Selection 4“ 


95 wales 


ELECTRONS GO TO WoRK. 
Here are the mysteries of mat 
ter from the. hercely-guardest 
seircty"of ancient Exypt 10 the 
Gofolding 

theory, Learn of the fascia 


electronics can cook "foods. 
harden plastics, count crowds, 
even sort oranges! Plunge into 
the amazing world of the fucure! 


when. viruses 

Snimals insects, 

the difference between, germs 
ises: follow ai 


microscope. 


‘OUR ASTONISHING 


‘ne 
‘of gases that envelops 
the earth like a flimsy “4 


remenace of 
ain much more, Y 


BUILD A VALUABLE 


SCIENCE LIBRARY 
FOR ONLY 2¢ A DAY 


MAIL ATTACHED POST CARD TODAY! 


Hs whats up front that counts’ 


1 of ure white, 


Smoke ace 


WINSTON TASTES GOOD Je a cigarette should! 


